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Radical new concept 
in handling bearings 
speeds shipping 


Helps you 6 ways when 
you buy Timken" bearings 


lo give you faster, better service when you buy 
limken® tapered roller bearings, the Timken Com 
pany has developed a revolutionary new concept in 
warchousing, order processing and shipping. All 
the elements of the system converge at our huge new 
$4,000,000 Shipping Center in Bucyrus, Ohio, that 
enables us to get your bearings out faster and more 


dependably than ever betore. It helps you in six 


important ways 





1. Reduces time required to process your bearing order. [he 
new system which uses the electronic computer enables 
us to pive you an acknowledgement ind shipping date 
on most orders within 24 hours. 2. Cuts shipment and 
invoice preparation time. Makes things easier for your pur 


chasing de partment 
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3. Your order comes completely from one shipping point. Single 
source handling further speeds your bearing shipment. 
4. Your orders having the same shipping date are consolidated. 
Increases handling efficiency at your plant when you re- 


acive your limken bearings 
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5. The new system helps assure delivery when promised, because it con 
trols our produc tion to meet your needs. 6. It gives you a practically 
unlimited source of supply for tapered roller bearings, from our nor 


mal warehouse inventory of over 12 million bearing cones and cups 





And the IBM Computer (grid of which is shown above) is the 
system's heart. It integrates the Shipping Center with all our pro 
duction facilities controls the system which speeds order process 
ing and keeps our production in line with your needs. This totally 
new conceptin customer service is one more 
reason why you get your No. 1 bearing value 
when you buy Timken bearings. The Timken 
Roller Bearing Company, Canton 6, Ohio 


Canadian plant: St. Thomas, Ontario. Cable 





address PIMROSCO 


BETTER-ness rolls on 


TIMKEN 


tapered roller bearings 
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Alcoa Imagineering 
for defense... 





HOW TO STEER MISSILES AT MACH 4 


At Macu 4, THINGS GET HoT. Nose CONES FOR MISSILES 


TRAVELING AT SUCH SPEEDS MUST BE THICK-SKINNED, 


INFERNO HEATS. THEY MUST BE 
ELECTRONIC IMPULSES 


DEFY THIN-SKINNED, TOO, 


ABLE TO RECEIVE AND SEND GUIDING 


WITHOUT INTERFERENCE. THE TASK CALLS FOR A JEKYLL 


AND Hybe CERAMIC. PaRADOXICAL LY, THAT RARE COMBINATION 


OCCURS IN THE MOST COMMON OF EARTHS ... ALUMINUM OXIDE 


HIGH ALUMINA COMPOSITION WILL 
Pure Atcoa” ALUMINA, HIGHLY 


AND MECHANICAL SHOCK, 


Nose CONES OF SEE MISSILES 


THROUGH THICK AND THIN 


RESISTANT TO THERMAL, ELECTRICAL 


iS THE BUTTRESSING INGREDIENT MANY BASIC INDUSTRIES USE 


ELECTRONIC REFRACTORIES AND MECHANICAL CERAMICS. 


IN 
BUT IT DOES SUPPLY ALUMINAS 


ALCOA DOES NOT MAKE RADOMES, 
ASSISTANCE TO CERAMIC 


MANUFACTURERS WHO DO For A LIST OF 
ALCOA ") 


CERAMIC RADOME MANUFACTURERS, CONTACT ALUMINUM 


Avtuminum Company orf America, 849-G 


Atcoa Buitoinc, PittssurGH 19, PEeNNa. 
Your Guide to the Best 
in Aluminum Yalue 


AND TECHNICAL 
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This CAT No. 933 Traxcavator 
mixes and feeds cinders 
for 1,000 blocks an hour 


When crushed volcanic cinders are stored at Orco 
Block Co., Stanton, Calif., the fine particles sift to 
the bottom of the pile. To mix before use and feed 
the hoppers, the company depends on a Caterpillat 
No. 933 Traxcavator. 

“It takes the flotation of a crawler tractor to 
maneuver on a cinder pile,” testify P. Muth and 
A. Johnson, Orco Block Co. owners. “The No. 933 
has the power we need for 1.000-block an hou 


production—and it gives very satisfactory service.” 


The No. 933 is one of the most versatile ma 
chines for material handling. Its features include 
10-degree tilt-back of the bucket at ground level 
to assure full loads at every pass; one-hand bucket 
and lift controls for quick, easy operation, and 


balanced, unit design that means faster cycle time. 


There are three Traxcavat 
line—the No. 933 (50 HP 
ity), No. 955 (70 HP, 1 

100 HP, 2', cu. vd.). The 


is available now on the No 


Your nearby Caterpillar 
the facts and a demonstration 


alter ou buy ou can aepena 


prompt service and part 


Caterpillar Tractor Co 


CATERPILLAR 


Caterpiliar, Cat and Traacavetor ore Registered Trademarks of Cater: 


Do- 
WANTS AD work 
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VANGUARD I 


EXPLORER II 
2,000 mi. 


EXPLORER I 
1,600 mi. 
SPUTNIK III 
\, \ L668 mi 
SPUTNIK 
1,056 mi. 


A 


hed into orbit trom Loewy-Hydropress 


Vanguard | being laune 
flight-firing installation at Cape Canaveral, Fla. 


Scale model of Loewy launching platform and rocket stand 


‘ 


were completely repaired and operational. 

The launching pad is 15 x 20 ft. in area. On it is erected 
6-ft. cubical test and flight-firing stand. Equipped with 
instrumentation, 
this 


On March 17, the Navy’s Vanguard rocket, built by The 
Martin Company, soared from its Loewy-Hydropress launch- 


tallation into the blue and into orbit at the greatest a 


iw in 
mechanical, hydraulic and electronic 


of all satellites— 2500 miles from the earth at apogee 
1957, in this a unique flame-deflecting system and fail-safe devices, 


installation has the function of static testing and flight firing 


It also weighs the rocket and its fuel and measures the thrus 


altitude 
When Vanguard mistired, on December 6, 


first attempt to put up a satellite, the conflagration 
{ 


country 
could have completely destroyed the launching facilities. But 
Loewy had designed and built them so well that damage 


was extremely limited. The fire-fighting system released a 


of the first and second stage engine: 

Because of its experience in missile launching and han- 
torrent of water fog to combat the intense heat of the burning dling systems, Loewy-Hydropress ts the coordinating agency 
Within an hour of the mishap, Loewy engineers for the combined rocketry facilities of all Baldwin-Lima 


rocket fuels 
Hamilton divisions. Consult us about any problems that may 


were assessing the damage and lining up repair crews. Within 


the static and flight-firing facility was repaired, and 
One more 


i week confront you in research, development, design, construction 


Vanguard's second stage was erect and under test 
week and the first stage stand and weight recording system 


or manufacturing for the structural, hydraulic, electronic and 


H-9 


thrust measurement elements. Write to Dept. 


y-Eiydropi 


—_ 


BALDWIN - LIMA: HAMILTON 


1171 FIFTH AVENUE, NEW YORK 3, N.Y Rolling mills ¢ Hydraulic machinery ¢ Industrial engineering 





EXPLOSIVE 
BOLTS 


For HIGH PERFORMANCE 


MAXIMUM 
RELIABILITY 


CONTROLLED 
FRAGMENTATION 


INTEGRATED 
DESIGN 


Mc/S/A Explosive Bolts are designed to 
meet military specifications, and special 
units can be produced to individual 
customer requirements. Their use in air 
craft and missile systems provide opti 
mum efficiency in all environments 
Uses include multi-stage missile sepa 
ration, rocket sled release, jettisoning of 
tanks, bombs, rockets and other special 
applications. Write in for detailed tech- 
nical data applicable to your systems 


Explosive Ordnance by 


McCormick Selph Associates 


Hollister Airport llister, Californ 


September-October 1958 


STRUCTURES 


PROPULSION 


CONTROL SYSTEMS 


GROUND-SUPPORT 
EQUIPMENT 


AT THE TAPCO'GROUP... 


Fully-integrated facilities for design, 
development, and production of components, 
assemblies, sub-systems, and systems... 


TAPCO GROUP 


Consisting of Accessories. Jet. Electronics, Pneumatics and West Coast Divisions 


’ 
Thompson Products, ne.” cveverano +1 ono 


-0eGET DETAILS ON NEXT PAGE 














TAPCO INTEGRATED ‘FACILITIES — 


provide components and assemblies 

. for propulsion systems and 
complete auxiliary and accessory 
power sub-systems : 7 


mete ee 


Over 50 years of experience in developing metals and 

designing components for power plants gives the Tapco Group 
a vast experience in research, development and manufacturing 
of assemblies and components for propulsion and power systems 


and sub-systems. 


Now, Tapco’s capabilities have been broadened to 
include most phases of nuclear-power plants and 


accessories. Research is under way on the special 


metallurgical problems associated with radiation effect. 


Fuels for all types of engines and power plants 
are collateral research projects at Tapco, where 
complete facilities for research and evaluation on 


solid-state, liquid and nuclear fuels are in existence. 


Function testing of nuclear reactor control rod drive 
in a simulated vessel head; part of Lapco’s continuing re 


project on nuclear reactor components and control system 


; , + : -* 
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TAPCO GROUP 


Consisting of Accessories, Jet, Electronics, Pneumatics and West Coast Divisions 


OTHE 


Thompson Products, Inc. 





FULL RANGE 
of 8 MODELS 
AVAILABLE 


SERIES 1 


G-rating: 1 to 150 
Test radius: 18°’ to 46°" 
Specimen: 30-100 Ibs 


series 10 


G-rating: 1 to 150 


Test radius: 96°’ to 240" 


Specimen: 300-600 Ibs 


series 20 


G-reting: 1} to 100 


Test radius: 264’ to 420°’ 


Specimen: 2000-86000 ibs 





Series 1 
Model RCT-1 


FOR FAST, ACCURATE TESTING — as required by 
MIL-E-5272A. 

Rucker Centrifuge Acceleration Test 
Machines in a full range of sizes are precision- 
engineered for accurate pre-testing of com- 
ponents, instruments and assemblies em- 
ployed in aircraft, missiles and rockets under 
simulated operational acceleration loadings 
in the 1 to 150 G-range. They are ideaily 
suited both for exacting laboratory testing 
and mass production-line testing procedures, 


Write for full details, today 
State your range of requirements. e 


3 UCKE 


ACCELERATION TEST MACHINES 


The Rucker Company, 4709 San Pablo Avenue, Oakland, California 


] 


mS @ é 


Stationary or portable high pressure 
gas boosters for compressing helium 
or nitrogen up to 6000 - 10,000 p.s.i. 
for missile development and produc- 
tion testing or flight line checkout. 


© TEST BENCHES 


Standard or custom designed sta- 
tionary or portable test benches for 
precision testing of all types of hy- 
draulic or pneumatic components 
and systems. 


% Series 20 Model RCT- 21 


View of 22’ radius arm and power- 
head installed in test pit. This large 
Series 20 unit is designed for testing 
4,000 lb. specimen at 100 G-rating. 
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NEW PRESSURE TRANSDUCER: LOW VIBRATION 
ERROR AT 2000 CPS, 35G 


Combine this with 0.17 solution and yo 
What's more, this new Mode! 
nv / me pr 
Simplicity is the te —an entirely new typ 
eliminates linkage systems. There ts or ving part 


is less than resoluti 


meter 
‘ 


and other ele 


BOURNS, 


Write for detailed | B OTRNS 


technical information on 
Mode! 717 Laboratories, Inc. 


September-October 1958 








... speaking of 
a 


| Missile Ground Support { MOBILITY } 








Few firms, if any, in this country can offer you the 
complete capabilities and experience FMC can pro- 
vide in the field of mobile military equipment. Over 
the past 17 years, FMC has designed and built 


ment, engineering and production, FMC provides a 
single source of coordinated responsibility. Also, im- 
portant savings in time and costs can be effected 
by using FMC’s fully integrated facilities devoted 
more types of military-standardized tracked vehicles exclusively to defense production. And, contractors 
than any other company in America. This back- know that they can rely on FMC to meet contract 
ground of experience is currently being applied to delivery requirements — on schedule. For more in- 
missile ground support equipment projects. Starting formation contact us, today. Consult with FMC at 


at the design concept phase, on through develop- the initial stage of project planning. 






Creative Engineers: Find stimulating challenge at FMC Ordnance Division 


FMC'S PROFILE OF EXPERIENCE: 











~ ss] SES es a 
| = | a BS! ee | | Eee Croats 
| ag | | cee | | hs, | | | Coe es) | Nagi. 
my | ~ Ws FIO s7 | ! | | S | 
’ J L J l : 4 
Multi-Purpose Prime Movers Transporter Launcher-Erectors Shipping & Storage Propellant 
Vehicles Loaders & Power Units Containers Handling Systems 
Pie ironed — = AEE SE ee gy ree nee natty enn ee ney ee : a = 
Putting ldeas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 
FOOD MACHINERY M e Equipment Se 
ANO CHEMICAL 
cConporarion FG 1105S COLEMAN AVENUE, SAN JOSE, CALIF. 
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The 


Unchallenged Leader in 


Electronic Commutator Simulators 


for Telemetry 


5 7 
Poses (j fy 


IMPROVED VERSATILE MODEL 2541F 


PAM COMMUTATOR SIMULATOR 


For checkout of Telemetering Equipment 


racy and St ability within IRIG Si ndara ~ 
RELIABLE... Eliminates costly maintenance 
of mechanical commutators. FLEXIBLI Adjust 


easily to meet telemetry standard 

ECONOMICAL... Minimum initial and maintenance cost 
ACCURATI Circuitry incorporates advanced 
techniques. EASY TO OPERATI All operating 


controls on front panel. 





THE RALPH M. PARSONS COMPANY |: 








ELECTRONICS DIVISION | 
151 SO. DE LACEY AVENUE, PASADENA, CALIFORNIA | 





VAINEALNSALNSUS 


HOFFMAN 
LABORATORIES 
ie} hE ile), | 





LOCKHEED 


CORNELL 
AERONAUTICAL FILTRON : 
LABORATORY, AIRCRAFT 

ING. 


COMPANY, INC. 
SERVICE, INC. 








STANFORD 


OLYMPIC 
RADIATION, 
rt tele) vat RESEARCH 
INC. INSTITUTE 





SANDERS 





RADIO AND 
TELEVISION We. 





The Team behind Tall Tom 


By utilizing with optimum efficiency and economy 
the specialized talents of any number of large and small 


The Hoffman TEAM approach (Total Engineering and Administrative 
| nder 
organizations, the Hoffman TEAM concept is 


Management) isa new concept in electronic systems management 
the leadership of Hoffman as prime contractor, the TEAM is concentrating 
the maximum engineering capabilities of eight selected firms on directly applicable to research, development and 
development of the Air Force's highly sophisticated TALL TOM production of other complex electronic systems 
(AN/ALD-3) Electronic Reconnaissance System. The TALL TOM TEAM Inquiries are invited regarding the application 
ystem will be delivered of this unique Hoffman TEAM approach 
to your systems problems 


promise that the complete 
and mone 


ubstantial saving 


Hoffman Electronics HL 


ive 
runny tirme 


ita 


Aa 


HOFFMAN LABORATORIES DIVISION 


Engineering 


Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Please address inquiries to Vice President 























































































































































































































BURROUGHS 
“VEST POCKET CREW" 
PACKS A 
TRIPLE WALLOP 


AIRBORNE DIGITAL ELECTRONIC COMPUTER WILL “TAKE OVER” FOR PILOT, NAVIGATOR AND BOMBARDIER ON NAVY'S NEWEST JET BOMBERS. 
The crowded quarters of carrier-based aircraft leave little room for electronic ‘brains’ —a scant few cubic feet in the case of the Navy's 
requirement for its AN ASB-8 program: a package coraputer capable of target-approach pilotage, navigation and precision bombard- 
ment. And that’s just what Burroughs, working closely with the Naval Ordnance Test Station, China Lake, is doing—cutting a roomful 
of equipment down to size. Burroughs Corporation, 6071 Second Avenue, Detroit 32, Michigan. 


} Burroughs Corporation 


a 





“NEW DIMENSIONS / in computation for military systems” 








Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Please address inquiries to Vice President, Engineering 
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Chance Vought Regulus II guided missile launcher—designed and built by Fruehauf. 


Fruehauf Ingenuity Illustrated 
In Many Ground Handling Units! 





The range of Fruehauf design and manufacturing involves 
participation in the following major projects: 


NIKE AJAX BOMARC 
NIKE HERCULES ATLAS 
GENIE TITAN 
REDSTONE CORPORAL 
BLUE GOOSE HAWK 
THOR POLARIS 
REGULUS I & II SERGEANT 
MATADOR JUPITER 


Consult Fruehauf for complete research, development, design, 
and construction facilities for any ground handling problem 
concerning missiles, guidance shelters, or weapons systems. 


FRUEHAUF 


MISSHKE PRODUCTS DIVISION 
~~ 


10942 Harper Avenue, Detroit 32, Michigan 
5137 South Boyle, Los Angeles 58, California 
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Significant data from airborne vehicles... missile and aircraft structures... 
power plants...complex weapons and control systems... are being gathered 
by Consolidated Systems designed to produce useful information in a 
minimum of flights or firings. These are systems of proven design, based on 
unmatched experience in recording, converting, and reproducing selected 


in-flight data. Read the complete story in BULLETIN CEC 3014-X4. 


systems division GCOnsOolidated Electrodynamics 


300 N. Sierra Madre Villa, Pasadena, California / Offices in Principal Cities Throughout the World G5) 


September-October 1958 
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OF GUIDED MISSILES TODAY 
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From the best evidence available, Russia pours 
25 of her gross national product into na- 
tional security. The result: extremely potent 


weapons... and a lower standard of living. 


Mt 


Must “‘More Defense’’ Mean 
Rich Weapons...Poor Citizens? 


better aircraft, missiles, radar, engine 


framework of reasonable budgets by 
@ ELIMINATING STOP-AND-GO DEFENSE PROGRAMS 


planning and budgeting well ahead so that the 


Not for the U.S.: if we continue the effort to put de- 
fense on a businesslike basis. As General Electric sees 
it, we can achieve security with solvency. 
Sputnik successes dramatically emphasize 
military progress ...and the dilemma America 
faces because of that progress 
For the third time in 18 years, our free enterprise 
system 1s being tested against a slave-state system. 
While we cannot risk a “second best” defense estab 
lishment, neither can we increase defense spending 
to the point where we destroy our dynamic, ex 
panding economy. And, certainly, we cannot adopt 
the very methods of dictatorship against which we 
are defending ourselves 
What then is the inswer? One ipproag h is to 


continue to aim for more detense per dollar spent 


th if format 


within the 


defense effort is stabilized 
@ PROVIDING PROPER INCENTIVES TO PERMIT IN- 


DUSTRY to invest more private funds in defense 
and to make dynamic new technological contri 


butions. 
The problem is to put defense on the most busi 
nesslike basis. 


Our military-industrial team is working hard to 
solve this problem. But its complete solution will 
be possible only if long-range defense is understood 

ind supported—by U.S. citizens. Survival is every 


body’s business. 


NEWSWEEK and FOR 


GENERAL @@ ELECTRIC 























, SURFACE-BASED ELECTRONIC SYSTEMS... 

including detection, location, control 
missile guidance and detection ... are 
ind produced by the Heavy 
Electronics Equipment Depart 


mn. ¥. 


developed 
Military 


ment, Syracuse, 
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ROBERT PAXTON 
President 
General Electric Com, 
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How can industry help to achieve more businesslike defense? 


“We must step 
the very 
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time im ine 
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NOSE CONES FOR ATLAS AND THOR 


missile ie ‘ ! eve | ©) 


POWERFUL J79 TURBOJET ENGINE 


tested | the Mi ile iQ ' (; I } ‘ 1) t ( 
Systems Department, Philadel; O ece powered 
Pa Nose cone ( e) is being t f te t new 


packed in it ( rie Y ] tit f ecord 


Name the Ground Support Job 
... there is a Se a 


PACKETTE: 


to Do. 


ana 


7 ~ PACKETTE 


Doing it Now! 


PC-30 
2-cyl. 34 hp 


PC-60 
4-cyl. 70 h.p. 


Air conditioners, crash trucks, compressors, generators, test stands, 
refuelers, heaters, blowers, Rollagons, multi-purpose trucks—it would 
be hard to name a type of ground support equipment which one or 
another of the five Continental Packettes isn't either doing, or equip- 
ped to do, better than any other engine. .... These Military Standard 
power plants (Mil. E-6449-A) are approved for use in equipment for 
all branches of the Armed Forces. Developed by Continental Motors, 
on whose aircraft engine models they are based, they span an output PE-90 

range from 30 to 250 horsepower. They combine light weight, com- 4-cyl. 110 hp. 
pactness, and ease of servicing and upkeep with the rugged stamina 
for which Continental has been known for 56 years Packettes 
are built to operate in any temperature from sizzling desert heat to 
65 below zero, power output being automatically governed to the 
load. They feature unusually wide interchangeability of parts—among 
themselves and among models in Continental's aircraft engine line— 
and complete supplies of parts are maintained all over the world. 


In short. IF THE APPLICATION FALLS WITHIN THEIR POWER RANGE, NO OTHER | eet tse, 
POWER PLANT WILL DO THE JOB SO WELL “ vs 


WRITE FOR COMPLETE INFORMATION 





AIRCRAFT ENGINE DIVISION 


Val 4 eon Sn men mmc | 8-cyl. 250 hp. 
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_ CAMERAS RECORD NUCLEAR WEAPONS TEST DROPS 


At the Atomic Energy Commission's Salton Sea Test Base this 
this base uses Mit € sforr Jing test operat 


Salton Sea Test Base Uses Mitchell Cameras 
to Capture High Speed Action of Dummy Bombs 


Camera iw 


operat 
t 
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Accurate control v! | 
| 1 int adobpy ye 


through theht 


Man 


A microwave command guidance sys 


tem designed to help test LU. S. defenses 
iwainst potential enemy Veupons has 
heen successfully demonstrated to the 
Nu Force. 

Developed by Sperry under contract 
with the Air Research and Development 
Command, the system ts scheduled for 
initial use with Q-4A supersonic drones 
It is the first command guidance system 

considered for universal 
control other target drone pilotless 
cratt and missiles at high 
tudes and at great distances 

Ihe system tracks a vehicle, com 
mands its engine and flight controls, and 
receives flight data—all on a single radar 
link. At extreme range or In mountain 
ous terrain, the system operates through 
an ai director. Like the master ground 


control station, this control aircraft ts 


DRY RUN FOR USAF 
ANTI-MISSILE DEFENSE 


New Sperry radar guidance system controls drones at 4O00O-mile range 


equipped with radar inge tracking, 
command, plotting and data receiving 
apparatus. In addition, chain-station 
operation capability enables long-range 
drones to be ground-controlled to maxi 
mum limits along the range 

This is the latest advance in Sperry’s 
long history in the drone control field 
Since 1946 Sperry drone control sys 
tems have been applied to many types 


both reciprocating and jet. 


GYROSCOPE COMPANY 
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SOLUTION TO COMPLEX COMPUTING PROBLEMS 


Librascop 
ment, Our sel 


nt 
(we 


nt is represented | i for 1} + 
pl ror 
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September-October 1958 
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Modern defense in action: 


The threat...mass bomber attack across the 


Dew Line near the top 


You are on radar duty at America 


of the world — and spot a mass of bombers approaching at 
upersoni peed Another Pearl Harbor? 

Not likely! Your warning signal alerts a defense system 
which is in being now. Fighter planes streak out in a matter 
iurmed with rockets like the Air Force Gent 


i Douglas built missile which can down an entire boml 


of minute 
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formation with one blast 

In addition, our Army is ready for any aircraft that filter 
through with ground-based Nike Ajax and the still more « 
potent, nuclear-armed Nike Hercules—both produced by 
Douglas. Radar-guided, these missiles can take out fast 


aircraft despite all evasive action 


It is no accident that we are now ready for attack from 
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*Defensive systems— Military leade: 
cannot afford to wait until an enen 
trike Plans must be in being to me¢« 
iny contingency iny type of attach 
And the physical means of meeting 
ittack vehicle veapons and train 


men must be ready. too' 


\a PO ee ie 


Neth iis 


: J } 
across the North Pole. Such problems were anticipated by Levepend on 
our Army, Navy and Air Force planners years ago. Indu 


try became their partner tn finding a solution. Dougla DOUGLAS 


for example, was asked to develop Nike in 1945, and ha 
been working on rockets since before Pearl Harbor—in 194] & fir fry) Alissirl r 


This same forethought is in action right now, perfecting the 
systems of defense needed against tomorrow's aggresso! ~ © 
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Whenever, wherever trouble flares... 


STRAC WHEELS INTO ACTION: 


TIMKEN 
ey aaa: 


ROCKWELL-STANDARD CORPORATION 
TRANSMISSION AND AXLE DIVISION 
DETROIT 32. MICHIGAN 


WORLD’S LARGEST MANUFACTURER OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 


Products of ROCKWELL-STANDARD Corporation 


192 ORDNANCI 








Bc YRON Ss 
BROAD ~~ 


SPECTRUM 


From Borax to Borane = Trona’s* prograw 
COVETS thie whole hiroad spre Chri of boron che } / 


Trona toda 


EDD American Potash & Chemical Corporation 
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NEED 


RES! E A i k hi ATOMIC ENERGY 
DEVELOPMENT? ~~~ 


put the 
ETT TECHNICAL CENTER 


to work for you. 





Here's a Sample of Kett Ability 


er 2200 


2O 000 ey 


How Kett Can Serve You 


The hydraulic actuator described here 
is just one example of the resourceful- 
ness of Kett scientists, engineers and 
technicians. This staff has successfully 
completed a number of important stud- 
ies and projects in the aeronautical, 
nuclear, electronic and mechanical 
fields. Complete facilities for Research 
and Development work as well as for 
the production of pilot models are available to you at 

Kett. You will find here the experience and trained per- 

sonnel to help you develop a new product or to modify 

or improve your existing products. We welcome a dis- rece 
cussion of your problem. No obligation, of course. ee 





Reactor Safety “Fuse” 


Write for brochure showing Kett 
and U. S. Industries, Inc. Facilities. 


OPENINGS FOR RESEARCH ENGINEERS. SEND QUALIFICATIONS 
TO PERSONNEL DIRECTOR, KETT TECHNICAL CENTER 


ETT Technical Center, Inc. 


POMPANO BEACH, FLORIDA 
o@ Subsidiary of U.S. INDUSTRIES, Inc oF » 
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Multiple-bend discharge tube for refrigeration compressor is fabricated 


economically on Bundy-designed fixtures. Seven bends are put into a 7 
length of 1% x .028” Bundyweld Tubing in just one semi-automatic operation. 








r ——— —EEEE — 


7 BENDS 
IN 7 INCHES 


Only Bundyweld Tubing could take the stress 
... only Bundy could mass-produce the part! 


This refrigeration-compressor discharge tube graph- See what you can do with Bundyweld Tubing! Our 
ically illustrates the unique physical properties of engineers will help out at any design-stage in the 
Bundyweld» Tubing ... and the skill of Bundy development of your product, from blueprint t 
fabrication experts. sembly. In many cases, they'll have suggestion 
Seven bends in just seven inches sets up terrifi how to make a part faster ... or at lower cost 
stresses—too many for ordinary tubing. Yet Bundyweld And when the design is firmed up, turn it 
takes this punishment with ease ... still stays Bundy’s skilled fabricators and relax. Using 
leakproof by test! designed machines and _ fixture they will 


Because Bundyweld is double-walled from a single produce your parts at low unit-cost. Then 
: , ge as , Aalive am rial 
steel strip, it’s extra-tough . .. has high bursting package your part irefulls leliver them ry 


strength and great resistance to vibration-fatigue. schedul clean, bright an 


Result: Bundyweld has become the standard of the Whatever your tubing 
refrigeration industry; and it’s also used on 95 of and Bundy services can pay off 


today’s cars, in an average of 20 applications each. Call, write or wire today! 


BUNDY TUBING COMPANY « DETROIT 14, MICHIGAN 


WORLD'S af T PRODUCER OF MAL AMETER TUBING Arf A f ANT N AU RA 


C3. 3 


146, \E4 


A THERE IS NO REAL SUBSTITUTE FOR 


~S* '%)  BUNDYWELD 
en TUBING 


NOTE the exclusive Bundy 


developed beveled edge: 


DOUBLE-WALLED FROM A SINGLE STRIP 


which afford a 
! yn abse e 
and less char 


leakage 
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EV 
ERYTHING FOR TUBULAR CONSTRUCTION 


One source, Standard, can furnish anything you need in 
welded steel tubing for the construction of ground handling 
and ground support equipment . . . in a vast range of sizes 
and grades—stainless, carbon and low alloy... for structural, 
mechanical, or pressure applications . . . and in round, 
square, rectangulars, and a host of special shapes. Let 
Standard specialists help your specifications take shape by 


supplying whatever tubing you need, or by doing the fabri- 


cation and complete assembly * 
I wsiaht FREE! 
including weldments for you. table {tw a weight table 
: — for square and 
Let Standard analyze your rectangular tubing. 
problem—quote on your job. _— ee eee 
velow. 


STANDARD 


THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road + Detroit 39, Michigan 


VWoelite i ‘ hip ee We ‘ ‘ eit er Hie / or 


OD to 4\,"OD 
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\tomic Energy (Contd.) 





Uranium Restrictions Lifted 


to no 


Ship Reactor Development 
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ecto HIGH SPEED DATA HANDLING 


) for weapons 
eester 1200) pe hacer tne >» , coordination 
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Tih Electro-Span 


or | Digital Data 
he “ ; ; : | CAP Systems 
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\~ | } 
| Pa A 
ca 160 \_ A me 
Radiation Hazard Control 
Keneate Ts ( L 
thee 4 , a | { 
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} f ) 
1) 1) 
digital 
Air-Ground Data Interchange Remote Contro 
Meteorological Data Systems Supervisory Control Syste 


Digital Telemetering and Data Logging Systems 


(“Benes Pei 
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=) 
yf Bendix-Pacific, Department 432 


North Hollywood, California 


Eastern Office 


September-October 1958 








YO ORDNANCE 























ere 


ee tthe 


7) 








Each day more assignments for the 

development and manufacture of E 
i 

practical running gear requirements on ; 


ground support equipment are brought to 


~ 


Neway. This is the result of Neway’s 
continued success in res v 

to the design and manuf upg needs 
of non-powered whe ehicles 


Not only in relat to missiles, but for 






many differeg@t military ground support 


{ 


running @ear needs, Neway engineering and manufacturing knowledge is utilized 






prof@@ bly by the services and other contractors. 
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N M 


orn" te 
ue 


198 ORDNANCE 





~ AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 
President 
Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, Ohio 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louts Polk, Shefheld (¢ orporation, Dayton, Ohio, and Bendix Aviation Corporation, New York, N. ¥Y 


Robert L. Biggers, Chrysler Motors Corporation, Detroit, Mich 
Stanley C. Hope, New York, N. ¥ 


Regional Vice-Presidents 
Wellwood E, Beall, Boeing Airplane Company, Seattle, Wash. 
C. L. Eksergian, Budd Company, Detroit, Mich. 
Chris P. Fox, State National Bank of El] Paso, El Paso, Tex. 
Robert C. Gefis, Clary ¢ orporation, San Gabriel, Calit 
Helge Holst, Arthur D, Little, Inc., Cambridge, Mass. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

John M. Olin, Olin Mathieson Chemical Corporation, New York, N. Y. 
Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N. Y. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
John Slezak, Kable Printing Company, Mount Morris, III. 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Herbert R. White, Eclipse Counterbore Company, Detroit, Mich. 
Dean Witter, Dean Witter & Company, San Francisco, Calif. 


Treasurer 
James D. McIntyre, Montgomery, Ala. 


Counsel 
John Ross Delafield—Delafield, Marsh and Hope, New York, N. Y. 


General Chairman for National Technical Divisions, Sections, and Committees 


Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Executive Vice-President 
Leo A. Codd, Washington, D. C. 


Secretary 


Florence G. Ferriter, Washington, D. C. 


DIRECTORS 


Robert | Biyggers, Chrysler Motors ( orporation, Detroit, George F. Hussey, Jr.. American Standards A 
Mich. New York, N, Y. 

Jmar N. Bradley, Bulova Watch ¢ ompany, Washingtor Dan A. Kimball, Aerojet-General Corporation, Azusa 
D.C. Harvey C. Knowles, Procter & Gamble Company, ‘ 

Levin H. Cam I \utomotive Satety bk: dat nati, Ohio 
Washingt ID. « I le I. Lunia 

Benjamin W. Chidlaw. Thompson Products, Inc., Cleveland N. ¥ 
Ohio Henry N. Marsh, Hercules Powder Co., W 

W. W. Coleman, Bucyrus-Erie (¢ ompany, Milwaukee, W Erle Martin, United Aircraft Co., W r Locks, ¢ 

Paul L. Davies, Food Machinery and Chemical Corporation, L. Max Wast [>.< 

. San Jose, Calif. James 1). McIntyre, M 

Benjamin F. Fairless, American Iron & Stee] Institute, New H. Pa Ci 
York, N. ¥ hot Te Well ( Ei | 

William K. Fitch, Dravo Corporation, Pittsburgh, Pa | ( 

Herbert A. Gidney, Pittsburgh, Pa. Aviat Cx 

Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhode S. FE. Skinner, General Motors Corporation, Det 
Philadelphia, Pa. !. FE. Trainer. Firestone Tire & Rubber Co., Akron, O} 

S.C. Hope, New York, N.Y Lysle A. Wood, Boeing Airplane Company, Seattl 
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DR. JAMES R. KILLIAN, JR. 


Chairman. President's Advisory Committee on Science 





Science for Security 


Dr. hillian has the task of guiding the Nation’s research efforts 


8 





James Robert Killian, Jr., Sci- 
UNDAMENTAL or bask : entific Adviser to the President, 
; ee is a distinguished scientist and 
; , . educator. A_ native of South 
Lec hnologi al } rogress Carolina, he was graduated from 
Massachusetts Institute of Tech- 
and especially the nology in 1926, served there 
has made In the past continuousls im many canacities 
becoming president in 1948 
Dr. Killian’s long record of 
urcralt, space missiles, duties at MIT included editor 
of The Technology, the insti- 
tute’s journal, and executive 
stem basically trom vice-president, and vice-presi- 
dent of the university 
Throughout his career as an 
Furthermore, the ability to change academic administrator there 
: has been a constant demand for 
his wise counsel on many im- 
hate to a ray id growth portant boards and committees 
He was a member of the Sci- 
ence Advisory Committee 
ple suthciently educated Office of Defense Mobilization 
Board of Visitors, U. S. Naval 
Academy; General Motors Na- 
ns, educators and sci tional Scholarship Board; Ford | NJ 
til 


tew seem to understand 


nes, and myriad labor 


theories propounded many vears avo. 


ay 
these theori into useful devices has 
neering practices and the 


ntain these devices. 


Scholarship Board; Committee 
for the White House Confer- 
trolled or pushed; that ence on Education; and Chair- 
man, Army Science Advisory 
Panel and President's Board of 
. not made. Now it Consultants on Foreign Intelli 


wl il 
whole felt that resear et 


; 
Tt 


naturally 


hat } gence Activities 
apparent that, with Among the many honors he 
} has received, in addition to hon- 
orary degrees from over fifteen 
universities, are the President's 
Certificate of Merit, Freedom's 
Foundation Award, and the Cer 
tiheate of Appreciation, Depart 
ment of the Army 
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Although guided missiles will complement and partially supplant 


aircraft they will not replace them in the foreseeable future 


October the Soviet 
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iunching Sputnik |. A tew day 
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1 story 
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The idea that attack 1 | con 


ducted deep within enemy territory 


without subjecting man to the danger 


of combat appeals to the imagination 
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those m who are training 


mber attack 


bombers, | til 
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services has characteristics which make 
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some of these characteristics are pos 
sessed, In arying d grees, by more 
than one service. | lowever, each ser\ 


ic€ possesses certain predominant char 





acteristics Which make it of particular 
value both in peace and in wat 

In all cases, the usefulness of a par lispersa 

e as one of the United bomber 
States military instruments is based pr 
marily on 1 pabi ., what 
the service an do best and 
when the particular service can do it 
These capabilities, in turn, are reflected 
| 


to a great extent, by the predominant 


charac teristics 
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The B-58 “Hustler,” pencil-thin 


iryets i thousand tiie 
tant 


Selectivity is the fourth predominant 
Air Force instru 


The speed and range of manned 
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bombers and the wide range of tactics 
employed permit great 
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viously, inflexibility is inherent in the countermeasure 


requirement for precise geographical re air-to-surtace missiles we know that 


lationships between a missile’s launch 


job could be done if needed 


site and the accuracy of target locations. Th lL, which [I ments 
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Inflexibility so exists in the inability earlier, 
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We must develop 


a retaliatory force removed from centers of 


population and with sufficient firepower to nullify surprise attack 
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them as an attack upon our 
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Without that presence, that visible 
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ence, the written words would be 


le venerative of confidence in the 


action of some tuture American go 


ernment taced with the terrible deci 
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Io that point too, we 
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tion against the Soviet vital centers. Ii 


iny such march takes piace, it will be 


iccompanied or rather, preceded by 


1 Soviet surprise missile attack against 


! 
the bases trom which American nuclear 


retaliation must come if it is to come 
at all. 
When the 


a course ol 


Soviet leaders embark on 


action which involves the 


loosing of nuclear violence, they are 


not going to allow the other side to 


strike the first nuclear blows. In fact 


they are going to try to make sure that 
the other side strikes no nuclear blows 


whatever, or at least that it does 


strike 


ind tragmentary dying efforts of a foe 


any 


shall be no more than the feeble 


ilready mortally wounded. 


Some European analysts, fixing their 


minds upon this aspect of the problem, 


have conjured up a relatively comfort 


ny picture ot the two giants, the 


United States and the U.S.S.R.. ex 


changing nuclear attacks by airplane 
ids oft the West 


Europeans, who would merely await 


ind missile over the he 


with bated breath the outcome of the 
| 


struggle and perhaps survive to pick 


up the pieces and reshape the world 
closer to their hearts’ desire 


Others ore realistic, understand 


that no nuclear attack makes sense un 
less it is launched by surprise, with the 
nuclear bases of the opposing side as 
There is no 


its primary targets. gain 


for either side in an exchange of nuclear 


' eapons 


qvROM this latter consideration 


comes the current crop of European 


anxieties. For since neither the United 


States nor the U.S.S.R. has today a nu 


clear delivery « pacity ot intercontinen 


tal range which is sufficient by itself to 


be decisive, it follows that a large part 


ot any Soviet surprise assault must be 


delivered against the medium-range air 
and missile bases of the United States 
in western Europe and North Africa 


Te attain the capability ot destroy 


these bases is indeed the obvious 


ing 
purpose of the Soviet intermediate-range 


missile proyram, 


now well advanced. 
When this Soviet capability has been 
supplemented by eno ivh intercontinen 
tal capability to wipe out by surprise 
intercontinental 
ind missiles in North America, 


the stage will | great attack 


the bases used by our 
aircralt 


ive Will be set for the 


the Regulus II long-range missile 





or tor progress mail based ¢ 
our reluctance to fac consequences 
of resistance 

Neither prospect has any appeal for 
the ree peoples ol Western Europe. 
They see themselves either the helpless 
ictims ol surprise Soviet attack on 
our overseas bases, or abandoned by us 
hecause we unwilling to tace the 
threat of Seviet yu home 
bases. Yet they s at 
trom this horrible dilemma 
speculation have been written al 
‘nuclear stalemat in which neither 
sic dares t tart nucle ir war, ind 
consequence such wars as mi take 
ace are settled by 


nud le ar weapons 


B' [I then t irises tl 


the ti i nuclear 


which we |! peatedly | 
the equ 
would make 
bers on the ind I ) waded 
terrain ¢ 
how is any 
tween b 
Ons: 
W he M 
that the S« 
or two wi 
bombs, WW 
ones? The 
be pursued 


uncon 


Yet 


howed 

ern Fur 

posed : 

ference, ’ ro nterest 
Soviet diversionary laneuver 


engagement rrotests about th 


September-October 1958 


proced 


land 


Yet there 


fact th: 
the ree 
tainty ¢ 
leadersh p 
It is thi 
MM nister 


centrate 


Irom W hich 


coethcient, It 


capab 





Army Ordnance Arsenals 


An appraisal by the Chief of Ordnance of the United States Army 
of an essential part of our national defense system to assure 


the most effective use of the Ordnance-Scrence-Industr) Team 


Maj. Gen. J. H. Hinrichs 
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, ' tinue to hold in the ve) 1 
be taken in order to en ; ay ‘ tha abreast ¢ I 
pian for the contnt 


cr pect i l 
: Peration witn Imer 


, 
Chiet of Ordnance, in ence and industry for the de \\ HY is this so? With this compe 
is to design, procure n and pilot-line production tence in our people, and with the 
! / ) re) ; ? ; 
Ordnance matériel uperior weapons jor our iboratory equipment and machines 
Atin 


, f force keprror 
ckets, missiles, ane ae ; our shops. the Chief of Ordnance cat 


hrepower and tank redeem h responsibility 





These are lethal weapon American soldiers v 
hal 
thi I iccomplh hed 
cooperative effort ol the ? » « it at 1 tin the quality 
Industrv-Science Team. Each ad pertorn ( t 4 ic] throug! 
im active and 
Ordnance 
tl 


ntam 


r 


proud and 


wor 
Wort 
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(Incidentally, many Redstone Arsenal 
Our arsenals are in held, and the 


Agency has done 


So. ) 


picking up the 
ide brief mentior carrying it fe 
Industry Scrence related 
the Redstone 


M 


en some emphasis to 


e Corps in that team 


I should like to make it perfectly 


it the Ordnance arsenal 


trom being wu 


ite industry, 


which enables that industry 


t contribution to the 


nes 
1 production of th 


armed to 


Ameri an 
summMialr 


what Ordnance 


ind nspection 
competit 


with 


icipate 


September-October 1958 





Antisubmarine Wartare 





Our means and methods have been improved over those of World War 
I]. but in view of the Soviet’s vast undersea fleet much is stall to be 


desired in modern ships. better arcraft, and new detection devices 


Vice Adm. Frank R. Watkins 





son. We are not faced with tl poss! 


r Mil primary mission ot the 








United States Navv is to main {dmiral Watkins Com bility of fighting World War II U-boa 
tain “control ot the seas that mander Intisubmarine De Rather. we are taced with the possi 
i to ensure treedom ol the cas lor pense Force l nited State It bility ol fight ny a ist nul ber ol ‘ 
lantic Fleet, Norfolk, Va : ‘ , 
peacctul purpose n time ol peace ind, modern submarines wt t ncorporat 
n time of war, use of the seas tor our many postwar improve nts ich 
ri U mad our a while denying that the snorkel, high ubmerge | speed, and 
ise to the enemy tc hallenge our control of the seas idvanced weapons whuicl ik the 
This 1 n essence, the tundamental Chev are now the world’s second rank much more dangerous and substantially 
burp ‘ capower—to make use of ny naval power. They have a balanced more difhcult to detect and defeat than 
the great advantages offered us by the navy tor their need ncluding a nava their World War II predecessor 
vorld’s oceans such a dispersion, mo ir arm of some 2,000 aircraft 
ity, and deception ll qualiti which But by far the most serious threat ()' even greater significance to us 1n 
the { » Navy now embodies in it to oul ontinued control ol the seas Is the int submarine musiness are the 
operat lore the Soviet ubmarin rorce We esti mplications of recent break-thre ighs 
In World \ il i our ontrol ol the mate that th VY now ha ec more tl in 45¢ submarine cle cliopl I tne nucic 
i permitted u to take the oflensive operational ubmarines ind that at least power plant ind tf irine 
on several tront multaneously and te hali of these are modern, postwar de launched, long-rang« ; veape 
rount ustarmed ind and at opera wn capable ‘ eflective operation tar svstel Witl each ¢ thest i 
tion ivainst the enemy in his own ter trom their home base It they are able ments, su larine wa ire ha i 
ritors or n territory which he had te irrange tor retueiny I plen hing, viant tep The col nati ( the 
onquered il rom our own hores ind re irming their submarine it bases two, uch a ve are prodaucing ul 
In NKorea tre ( the ea rave i il other Cu. ) I i ‘ worating olan mi i pmari veal SVS 
thy aloalir to thre mack ( tl orce ould attach ree tem eal hat i VI 
re ( itt " orld nipy hout the ha he t re ( t ict it 
( I pi ‘ ( ! i ost ent ot I a ‘ A be 
Poday t} ost of the () ously, tl Soviets have thle to strik ets | ‘ 
itn ol the ( 1 bordering lesiuned then ynarine force fre tI ea 
( the ea ma inded ( one purpose: t ut « sea As i is Wwe ow, t | ha 
vether 1 vhat mount ( ( unicatu ( is t not if e« our t « 
ocean oatitpor contro 0 l re ( Lill ind orce held but we ire \ ler 
by the ree world nave is absolutely oversea the delusion that w uA yintain 
wal te yutual detense ivainst the (one way t timate the seriousness long a monopoly ther iv he con 
pu cd Soviet tuvvernaut of this thre if is to compare the Soviet's trary, we are convince tl it tl Cor = 
Phe United States Navy is the prin $50 or more submarines with the rela munists can, and probably will. take 
cipal part of free-world naval strength tively small force of 57 submersibles these steps in the near 
The Soviets clearly understand this with which Hitler entered World War Today there is no know defense - 
pont ind, for the past several years, Il against such 1 Wweapor vst (once 
they have been busily building a navy But this ts not an accurate compari launched, a ballistic missile will travel 
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inexorably to its target. Obviously, we 


must be prepared to counter such a 


threat with correspondingly advanced 
antisubmarine forces. We must be able 
to destroy enemy submarines _ betore 
they can launch their missiles. 

The present and future threat of the 
Soviet submarine force is a matter of 
grave concern to this country, to the 
Navy, and particularly to all of us who 
are responsible for this phase of naval 
operauons 

During the past several years, as in 
telligence regarding Soviet submarine 
construction became available, the Navy 
has instituted appropriate countermeas 
ures. 

The terrible destruction of ships and 
oss of personnel and valuable cargoes 
in two world wars are too vivid in our 
memories not to stimulate vigorous al 


tacks on the proble ms of antisubmarine 


wartare 


- veneral, 
tr I 


aining fas been yviven new empha 


intisubmarine wartare 
sis in the fleets. We know that we will 
have littl or no warning of a future 
conflict and that, as tar as the defense 
f the United States is concerned, the 
decisive elements of success may lie in 
the action we take prior to any declara 
ton OL war, 

Similarly, we have intensified our 
earch for new weapons and new equip 
ment while improving those that we 


have. In 1957, the Antisubmarine De 


tense Force 


lanuc Fleet 


marine matte 


was established in 


te 


rs 


coordinate 


heet 


On the staff are 


i rou} 


ot highly qualihed and ¢ xperienced of 


hicers Inciuding aviators 


ind surtace 


sh 


ot the intisul 


being invest 


maintained with the Of 


Ip officer 


THAT iii 


ited \ 


W 


irl 


me 


ot Naval )perations, the 


submar;©inelr 


ver 


y is|™ 

ire held 
“ ison l 
ot the Chiet 


bate 


| ' 
ria vou 


reaus ot the Navy Departs vent, the re 


es } 
search laboratories, development ¢ roups 


training sche 
seayomny Tor 


The Chiet 


Ol 


ce 


oO 


established a 1 


ordinator 


Wartare i 


po 


>, All? 


st now 


} 


t 


il 


ticul; 


Rear Adm. Charles E. Weakley 


His mission is to pro 


Chiet of Naval Operation 


pecial issistance m the 


ning ind direction ol 


} 


intisubmarine 


gram. In addition 


tion, every 


bu 


irly, the 


ile the 

vit 

| with 

| 

plan 
all phases ot the 
Warlare readines pro 
under his coordina 
reau, every olfice, and 


every laboratory whicl 


to improving t 


boalitie s ol the 
coordinated 


task 


im co 


he antisubmaru 


eet is 1 


eftort to 


With regard to fleet Opn 


is no doubt 


ets to sea | 


by the Strate 


th 


he 


1k 


it the | 
to sink 
ide its 

atom 


The Mark 43 antisubmarine torpedo homes on its target acoustically 


> let 
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| | most ¢ r basi int i - 
Wright established within the Atlant For instance, radar was used effectively ships the destrovers and destrover ¢ 
Fleet a special antisubmarine group n World War II against submarines. corts—are « World War Il tay 
I ‘ i la (;roup Alta Th In tact, it x ed the dow ( the Ger We ha Kept the i out i OS ‘ 
‘ nale tl ‘ mand of Rea in l parine orce But radar can ble by the installation « I july 
\ ‘ . Tha It ort « i letect ol i urta | ubmarine of ent ) they ire ipproa Q) 
| ( omposed Of sore il horter range i norKeill ubma end ol the et te. Our t ! 
‘ ‘ est ! md aircratt quad rim nee radar waves do not penctrat proyra ist pre ‘ i 
lt 1 EVA: mtisubmarine vater. Radar, theretore ot tittie of ny these ni vith oder ri ( 
i ire trai ! rove mnt of ta ( ue ivainst a nuciea ub irine we ha xn ind ourse the ( 
I mad 4 } ' leveloping tact vhict im remain entire mnerged tion ¢ Nnaving a irge port 
r ‘ ent ew weapon ind for many day leet compe ( obsolete ! 
j ent reachul the Hleet Thi We ire VOTKING hard on detectiot 
1 ett new tandard ol fleet ind classification adevice ind tech B* the ime token, W n ore 
wedi mtisubmiarine Wwartare nique Our scientust ire examining a ina wunproved antisub irine ma 
1} \tlants leet also schedule i number of interesting IcW cle clop based aircratt. We must alse t 
‘ ‘ { t exercise eacl veal ents in these field (One or more o or accelerate our urrent rovura ‘ 
1} exe pre | trainin i the iV vive t the wreak-through construction § luciea ) i 
i eld ! i ( ort ol onvoy we re ire to pl nduce the ol range rines, 
erat vhict < mele vill hye 1M tive ictection at ‘ neca te n othe ( tne « Clo ( ta 
eEcessa ome tor ina future wal we) | ucce ully with the nuclear b replace t our antisubmarine shi 
( dr} ‘ ‘ ( e experience tl ul tircralt cay ind equi } t t 
; ordinated operation In the held of ant bmarine weap Keep pace wit \ i e ce ‘ { ‘ 
I I ¢ ti tact! id new deve ol the picture mit h br nter W ct ist pre r n l 
ent t I e cond Lhe itoml leptl harye vi h | i auctection eq ent. We i 
tor lve irge destructive rad Is now to cetect MNArINE t long range a r 
nm the Hteet here if Lise ( nt I cdest ! it ong rang rete 
\ LISI BNI \l | | if eight he tory. cn t < ub I il i t the 1 r ( 
r\ | i i ti nm tact I rie wed } ie i } cal eured I 
‘ the ‘ ‘ | ited tyypx ‘ tract 1OM md destroy nem u We i t again afford to « vag 
iVal Operation I} due to the na iil wt long range lhese torpe i War of attrition where “ hanyge 
c ¢ the en ind to the character clot im be iunched Irom ships fixed tie n istria ( pie xe 
I i 1 patural phenomena ol tl wink urcralt, helt opter rit ps, or tary base lor ene Vv sub il \ 
tt 1 vhich he operates, as we ubmarine exchanged nay tor "I 
to the complexity of the forces in Jur destroyer ind trigate have a ast tWO World War 
ed at the scene of action rocket-propelled depth charge whicl Many of « ntists, eng i 
bach step toward the destruction of in be fred quickly in anv direction technician woth in governs 
in enemy submarine offer pecial prob from a tram private maustr\ ire WOrKINg ¢ these 
ems, but our most pressing problem \ new rock torpede \ urgent antisubmarine proble ha 
in the area of mitial detection. For ae eS tem (Rat), which de vreat conhdence » their abilit 
unple. our basic detection device =. a livers a homing tor the answers if they receive th 
_ i] 
onar, which make use of under pedo to a point several they need 
iter sound wa much as radar u thousand yard trom tl intisubmarine 
who Wave This cle was developed the launching ship ina business xpensive. We see i 
or to World W IH, but aw has been 2% matter of seconds, is package solution to the proble it th 
wtantia pyapore nee 194 ow being installed in ships of the fleet present tim It we have a she ow 
letectu by sound as hampered Poday, our present ant bmarin vith the Soviet submarines eithe 
he rhe on rative phenomena ol orcee ire effective avainst modern con i lamuted-war tuation or as part « 
\ 1 chhanen ntl rand by i\ entiona ubmaring We belheve that veneral wat t vill be i ind 
| nderwater 1 ‘ id reflection it the showdown came now, we would ill Navy effe 
LUEse arene e. Out of all the un the upy hand t th currer lo be prepared to deteat tl ttack 
il i ound we rust identify. th orc ( we would take severe i r V1 ost a rea leal « mm in 
| tole ort {] ted rol i t sea al fler damage at hk | tas ne\ mnot ee pre i¢ il ne 7 
ubma ‘ i the ost iWvorable 1 tance expense of the anv other ure 
Meanwhile \\ n hear the enen we do not torese inv such thu iS al quirements of the armed torce 
ne, he probably can hear us urtight) detense against a determined But the cost wv not be too higt 5 
ind he proceeds to take either evasive ittack m= strength price to pa ( ontinued control « 
( i re ive action We have ome sott spot For exam the seas 
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Marines in the Making 


The Corps re mains convinced that while modern weapons and lechniqu ‘ 
are important in this age of guided missiles and nuclear power, its 


most valuable asset is the loyal courage of the mdividual Marin 


Maj. Gen. W. M. Greene, J: 
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Using the newly adopted “Pugil stick,’ recruits at 
practice and instruction in close-combat training 


ual Marine and the way he 1s being 


trained, 


The typical recruit 1s 18 years old. 
He is a volunteer. Ele comes trom every 
corner of the United States. He repre 
Strata of our society, He 


cents every 


may be black or whit ‘ vellow or brown 
Remember, | said that he was 18 years 


old. He is 


ind-—whether you are 


a typical American teenaget 
a parent or not 

I am sure that you have an understand 
ing of what that means! 


irrives at Parris Island 


problems. What 


Physically, he is 


The recruit 
with ill hi teenage 
ire. these woblems 
good shap I Ie 
a balanced diet. He has 
He has been 


time 


not m has had enough 


to eat but not 
been smoking too much 


riding or sitting most of the 





Parris Island get 
Marine Corps photo). 


Mentally, he feels insecure. His home 
has been principally a roof. His school 
has not presented him with an intel 
lectual challenge or succeeded in teach 
ing him much about the tap roots of 
his country. His church has not satis 
held his hidden hunger for religion. 
Secretly, he wants to belong to some 
thing good, strong, challenging, secure, 
ind emotionally satisfying. 

For the first time in his life he really 
feels on his own. Privately, he is wor 
ried about his ability to make the grade 
interested 


it Parris Island. He is not 


primarily in his pay, ¢ ducational oppor 


tunities, ofr learning a trade. He does 
not know whether or not he wants 
to make the Marine ¢ orps a career. He 


is looking tor color, adventure, and a 


chance to prove himself. He also may 
want to discharge his military obliga 
tion before the dratt gets him. 

This is the type of raw material 
which arrives at our training plant to 
day. As you can see, it is in many ways 
different material from that of thirty 
years ago, and we have had to change 
some of our production methods in 
order to maintain our traditional qual 


ity control. 


N general, we have increased our em 

phasis on the teaching of loyalty, 
patriotism, instant obedience to orders, 
self-discipline, the strength of religious 
belief, the importance of complete and 
thorough knowledge of weapons, and 
how to take care of one’s self and one’s 
buddies. This is the broad picture. 
Now, let’s get down to brass tacks and 
look at a few details. 

We have increased our basic train- 
ing to a total of sixteen weeks. Twelve 
of these are spent at the recruit depot, 
Parris Island, and four more ai Camp 
Lejeune. This is the longest basic train 
ing time of any of the services. In addi 
tion, we give our six months’ Reserve 
trainees an additional thirty days of 
advanced combat training. 

We have established the most effec 
tive large-scale physical-training pro 
gram in this country. Recently, Shane 
MacCarthy, the President’s Special As 
sistant on Youth Fitness, visited Parris 
Island to see that program in operation. 


“The 


Corps has the most unique program 


He came away saying: Marine 


in this country. I am convinced after 


what I have seen here that I would 


like to have each of my five sons get 
this kind of education.” 

Every boy who arrives at Parris Is 
land is not only given a complete physi 
cal, mental, and psychiatric examina 
battery of 


tion, he also is given a 


strength tests to determine accurately 


his muscular capability. He cannot g« 
on schedule until he is able to pass the 
minimum requirement. 

During his three months of training, 
he is reéxamined in order to determine 
exactly what progress he is making In 
building up his body. If he is too weak, 
thin, or underweight, he is assigned to 
a special training company where he 
1 cet 


goes on ind exercises until he iS 
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physically strong enough to commence 
regular training. 
The 


built around 


physical training program 1S 


a daily schedule of calis 
thenics and rough body contact games, 
such as judo, pushball, soccer, and 
bayonet fighting. 

The 


what can be 


results are startling and show 
done in a relatively short 
time with underdeveloped but good 
stock 

When we set up this program, our 
goal 


with physical strength and mental self 


the American boy. 


was to develop an_ individual 
confidence. To our surprise, we gained 
something equally important. We dis 
covered that within forty-eight hours 
afte ra teenage boy starts on this s« hed 
ule, a tremendous well of enthusiasm 


unloc ked 


which flows over into everything el 


is within him—enthusiasm 
se 
that he does from marksmanship to 
marking clothe s This has proved to he 
the most powerful psychological lever 


nm our program. 


I believe the same beneficial result 
could be gained in our public school 
system if this particular method of 
group physical training were to be 


adopted and made compulsory for all 


boys. 
A limited number of boys arrived at 
Parris Island unable to read or write 


These men are not dis 


Marine ( 


satistactorily 


] 


carded the 


Dy OTps | ery 
effort 1s made to salvage them through 
a spec ial school lor sle w learners The a 
who graduate from this school enter 
regular training and usually turn out 
to be good Marines. Many of the “ 
come small-unit leadet They also be 
cone better citizens. 

_ biggest pre blem we | ive to tace 

today n proce sing of material that 
of discipline—the unruly attitude of 
the American teenager which typihes 
the popular character known a the 
juvenile delinquent. This type arrives 


at Parris Island in the paradoxical posi 


volunteer, yet 


tion of a an unw 9 
entrant into a system which calls for 
instant obedience and loyalty. 

We have learned how to ope suc 
cessfully with this type of boy. At the 


of 


his part we withdraw him immedi ite ly 


first indication noncooperation on 


from his platoon, from his accustomed 
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environment, and trom association with 
his buddies and move him to a motiva 
tion platoon. Here he sits down with an 
experienced Marine captain who dis 
cusses his problem with him. If neces 
sary, we add a psychiatrist to the group 
to help in the analysis 
find that the boy 
a Marine 


attitude before 


Invariably, we 


really wants to be but that he 


has either established an 


his platoon and instructors which he 


| 


feels he has to defend, or el he has 


S¢ 
a personal problem such as physical 
weakness which he tries to cover up by 


a show ol noncooperation 


hi 


we can help him 


Once we ve spotted his trouble, 


Where h 


nity has tailed, we can 





commu 


Suc 


ceed because 


we are able to change his environment 


completely and immediately so that he 


can make a fresh start. We Lover ninety 


per cent ol these aisciplinary cases are 


returned to training and graduate 
Il am convinced that our national dis 


about our 


quiet seeming inability to 
Cop with juvenile del nquency 18 eX 
iggerated. Marine ¢ orps recruit train 
ing disproves that fear 

very Amer in boy Wants to tbe i 
leader; furthermore, he lik to play on 
i team We explo Lhe desire 
Throughout his sixtec! vech ot train 

A unique drill with a 400-pound “log” of 


value of teamwork and promotes 


phy sic al 


Ing, the 


recrutt 


1s made 


to Ie 


that | 


iS AN important member of a small 


man group called the fire team 


group has the same basi appea 


hoy 


bers of this team 


man is 


leader of his team 


ism, loyalty, 


developed within the focus of this small 


It is 


as does a baske thal 


given 


ouraye 


! 


] 


if¢ 


the 


that 


team 


buddies 


vd eth 


] 


o 


( 


opportun ty 


Attitudes 


Vhis 

i 

Al i¢ 
ind eacl 
te i 
{ patriot 
ency are 


proup nere compat wk 
ire made 
Dhes« hiohting teams, carricad overt 
they are to making infantry units, ar 
" \ 
the real secret of our success in batth 


The Marine Corps remains ¢ 


( 


that today, in this world of guided m 
siles and nuclear power, its most ™ 
tant asset the individua Marine 

The recruit who comes to our tra 
ny plant today in many way | 
ferent trom the recruit of thirty year 
iyo but we have found him to be « 
the same sound material. We ha " 
justed our n inulacturing prox i 
ire mamtaming the traditiona ! 
quality ontrol ¢ our product 

The Maru today yust a OO 
sand u ‘ T i\ hetter thar } 
ther or mdiather mal te 
M idly if | i i ‘ hight ! 
ounUury } i ‘ 
canvas-covered pipe teaches recruits the 

conditioning Marine Corps photo 
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Aircraft Instrumentation 


With our supersonic aircraft becoming more complex and the task 
of our frlots more demanding, it is necessary that the cockjnt 


instruments keep pace and even be ready for future weapon systems 


May. Gen. M. C. Demler 





PUI 


instrument problem 


General Demler 1s Deputy 


Commander for Research and 
Development, United States 


lir Force, Washington, D. ¢ 





vere nonexistent m early mili 

A tal iircralt there were ho 

cockpit istrument period When 

nec dictated their use, the rela 

tive ew instruments then used were 
mounted in any convenient location most 
t's take the P-2, tor instance. Thi ized 


ul ine featured a tew cockpit mstru 


hardly could he iboar 


aircraft flying today. For speci: 


pha ¢ 


d 


additional 


, 
of military missions, flown 


in accordance with a computing system 


rT, t they asso in aircratt, instru 
chat vith the term “imstrument ments must be added to these “basi 
pct eight, is must instruments lor opera 
| day aircraft instruments tion of the propulsion system and auxil 
ed only as auxiliary and not a lary devices 
' flight references. Actual flight In aircraft now in advanced stages of 
rele ( ere the seat of the pant le velopment, the pilot s task has been 
the in the rigging, the horizon, considerably expanded. He must oper 
' the control back pressure ite the aircraft over greatly increased 
VWI ti ohyt bv reterence to instru yx riormance profiles to do M hat com 
ine 1M ible the instrument plier subsystems command Le must 
eca important and so did the operate some subsystems directly while 
i ‘ ent ol mstrument on the Hyin the aircralt 
i lL} early proneer imstrument even the pre 1 < ‘ I ition, 
( j i i tremendous mn i af ro formerly a l ip) task oO Op. 
‘ r the ockpit ol , . iting a radio, has become at 
ol | — tichannel operation ¢ relative 
‘: i * 
| \ | Wa II I had i Ages ( IpPleEXity whicl tne ol ust 
~~ 4 
‘ ‘ ul or military air 7 perate otten wh I ( 
ra haa in mstrument a 4 pletely on instruments. For new 
pra cl ermitted extensive a urcralt unc levele his ta 
euthe flying I he tandardized = ar \\ be much more exact than tor 
i Hi ( basic flight mstrument ny aircralt now mn active service 
enerally became known as the “sacred Since World War II, a virtual revo 
When instrument approach S\ ition in the development of aircratt 
tel re Taek i reaity, the cross poner i ir weapons has take nm place n he tl 
n itor was added, and the addition =the increased pertormance ot the vehi 
ot th idio- magnetic indicator resulted cle and its expanded scope as a weapon 
in the “basic emzht” configuration. ot war. To the dvnamuics ot the techni 
The ce nation representative of il problem nvolved there also | 


















provieim 


been added a dominant new | 


the dynamics of the production line. 
lo meet the challenge of these prob 
A . 


Research and Development Command, 


lems, the Air Force organized the 


ind d cloped its now tamous weapon 


Chis 


necessary 


system concept. 


sented a major but 


concept) repre 


( hange in 


the development and production of the 


modern air weapon, a change which 


pulled the ny re lated aspects toye ther 


ited the 


as a SVSLCI mad ur entire proc 
ess mm a ystematt wal The concept 
evolved as ( uned experience with 
t, and now t has become a Vay ol 
ile tor ot utur lr Weapon develop 
nent 
B' I as development ot new genera 
uons of aircratt proceeded, cockpits 
suddenly bec ime rowded. The instru 
ment panels were especially bad. We 


vanted standardization across the board 


is much possible between weapon 
system cockpit To this end we had 
ntentionally omitted the nstrument 
panel tre tl ntegration process of 
the weap vstel concept t vod 
pecial-purpose panels for each weapon 
ystem. Our pilot training system and 
Hight Salety onsiderations lemanded 
it rut ( tr rent ce ceiopment 
roc | isnt organized t one 
vith th ituati e now taced 7 
There rose Wriad new requir 
rents for new displays on the pilot 
ine kacl ibsystem Wwas being ae ‘ 
cloped complete with its own instru 
ats tor ne pilot to see tl it is, 1 
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be tound in the cockpit tor muses made between isideravions 


iments were not generally human zation, trait 
it could display the same ing, logistics, 1 ¥, mauinta 
tor different phases of the ability, 
e that were available were variety 
triumphs but operational iccon 
he mechanism worked but agen 
ouldn’t fly by it. 


ized th it we had to de some the proy manage 
t this highly unsatistac AR D« \ pon VS 


We could not pos 


r ie Wright 


eclopment Ot spe 
individual panels yram 
weapon system, a instrume 
had idopted lor 
tems of equipment, 
factory degree of standard ible 
be maintained between ment tor 
s without compromising instruments, 
ity, it was clear that som 
would have to be mace 
zation and methods 
nore ugh study and some pre 
reorganization, organizational 
1 individuals directly con 
the development of flight 
nents, equipment, ind rt 
ed and established 
ht Control Laboratory at the 
1 clepoment Center, p 
inagement 


res irch 


The cockpit of an early P-2 featured a few instruments for auxihary reference 
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One of the accomplishments 


program 1s the catalytic action 


has been provided to many areas of the 


hi 


nnumerabie 


related industry has been achi 


through individual 


yroup conta ts, as 


speci 
lor | irticu 


the 


if 
latter Wa 


Aspect ( 


pon ored m Ok tober 


ymposium 


Oo | 


gical 
|.aboratory 


int yet everyone 


\\ kw 
on the right problem 


fi 


itv. To achieve this end we 


lelibe 
tor the but 


uch 
have 


propram 


! 
elective yroups ind oc 


ny to the 


Another achievement 1s the 


nent ol new concepts in 


nent (Jne ot these what we ca 


whole panel mstrumentation 


ustrate thi oncept by ce 


new 


the 


mstrument that are products ¢ 


program 
continued de 


ce mstruments 


were 

wa 
without 

niormation 


iments to be 


we 


ipon »\ 
peciln new display 


iddition to performance 


limits of these instru 


Ww com 


that 1 vhat the 


in addition to 


—_ 
= 

ituation. 1s eh 
= 

= 


; P= 
ih ind 


M it h, 


ol 
and 
iddition 
he \“ the ‘ 
trument 
new synthesis 
tht prover 


tuck five-inch case 
ve line , below 


[he 


the 


lines we formerly had 


horizon to vive good 


relterence at high pitch angles 


‘ 
were re moved, Instead of these, a smal 


0) 


on 


t Coe kpit 1 


Ww hic 


ve 


have 


rately not sought general publicity 
asion 
program 
ockpit instru 


Let me 


| ribing tour 


| 


1th 


rye h 


ot the 


} 


‘ 


sym 


An exam 


working 
to control 


rection of effort without stifling 


concentrated upon 


and 


painted alternately 


added 


providi 


wa roll gimbal 


to the 


ng constant and precise 


bank reterence at high pit h 
vithout clutter. 


We added a 


a flight director as well 
| the 


commanded 


vertical needle 


omiman to turn when 


pilot 


tollowing headings, tor 
holding straight on in 


nstrument take 


offs, and mode 


o torth. In any mission 
needle 


When 


view. 


requiril lateral steering, this 


may be used to direct the pilot 


not in actual use, it retracts out ol 


An arrow can show pitch commands 


ind indicate glide slope displacement 


VM he Mm iking 


in instrument approac h 


This indicator, when used with an 


propriate pyro relerence, 1 


ill-attitude indication to 


lot with no ‘flip-overs or otherwise 


unnatulr il 


When 


instrument indications 


the pilot moves fil control 


he 


other paral 


tick fore and aft, not only controls 


pitch but everal 


neters by 


the same control action: airspeed, alti 


of climb, angle of attack, and 


icceleration 


| the 


On a 
Mach 


itch contre 


stant 


col 


desired 


ihcant increases in speed ind al 


tituce i} ibility have made it extremely 


to show the increased range 


while ull 


[he 


the 


parameters retain 


readability addit 
howing 


| mentioned 


nd M could 


arrangement ¢ 


not pre 


moment, tet 


consider 


wular imstrument the 


ir 


11¢ 


on 


if the attituck itor I} 


limb 


nie 
Strument 
ind 


enter 


shows rate of 


in altitude-planning 


shows altitude 


ing tape, read at the center reference 


tor 


reference, let us 


rie 


of 30,000 feet. “Command” altitude 


recorded by the moving bar across th 


iltitude tape. The “command” altitude 


tor example . let 


present altitude. 


1] 


should react quite naturally DY 


Stic k Wher 


led” a 


back on the control 


Aying at the ommanc tit 


ds 
command will be 


reference mark comeing 
‘actual iltituce 
The scale 


shows 


indicatior 


next to the attit 


tor rate of climb « 


sensitive moving 


pointe 


2,000 feet per minute 


is reached, the pointer 


either the upper or lower 


a moving tape behind the 


cates the actual rate in the 


lull performan 


the 


actual 


rht 


where util 


peated by thermometerlik 


“Command” altitude 


small har: targ 


the square 


sho 


altitucl 


ght, 


the ri 


particul 


ee 
ol 


mann 


if 


vdditye n 


tude ctl 


siderably 


I he 


nt 


show 


Dh 


show Ss 


either 
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eration. The “clear” area above the cen 
ter reference mark ts an indication of 
this margin for maneuver. The cross 
hatched tape moves down to reach this 

the stall angle of attack, while 


shutter moves down with increas 


acceleration, reaching the center 


] 


| 
it allowed 


5 in 11S concept thus provides a consis 


tent [rame olf reference, starting with 
the fixed aircraft symbol and extending 


its wings ilong the center reference line. 


Actual values of speed and altitude are 


ilways read at the same place, and may 


be shown to the desired de gree ol read 


ability over any performance range re 


quired simply by making the tapes long 
enough Yet the frontal area ot the in 


struments may be kept to reasonable 
17 


Mock-up of a new flight group of instruments for today's complex 


urcratt 
mn more important in accomplish 


mission, if 1s not necessary to 


numbers—the “command 


require only the appropriate 


1 to keep them in the cen truments fa 


the reference line unbroken rowth potent 


plance the required [ I | I mance 
way. Slewing = cerned, with 


ut the pilot to use the the pilot 
varkers ManuUAaALLY 
sired, whenever such indication 1 sible 
iutor ratically 
nsider the bottom weapon system 
“horizontal situation Anothe 
by i stabil nay 
which therefore rotates with tour 
the case As in the attitude 
the little aircraft symbol in 
the instrument does not 


j 


the card 
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Small 


\\ | d| 
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Men in the Missile Age 


Just as the advent of military aircraft called for men with unique 


physical and mental qualifications, so modern missiles and spac 


vehicles will demand the development of a new breed of servicemen 


Lieut. Gen. Ira C. Eaker 


NHIRTEEN years ago, at the en 
of World W il I], there wel Ww 
siles im our military arsenal 


elore ho muissilemen 

e more than a decade we have 
rad al change. This year 
1 as much detense money 

1 to missile systems as to air 

d the ratio in tavor of missiles 
lt the present trend 

thin two or three year 
rement 


’ 
may equa the 
' 


the 
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le the belligerent atti 

e us a rude awaken 
belated \ t about repair 
lemobilization, One 

Vity involved 

need for research 

| OTT long-over 


it the war of the 


what the re quire 


all three 


devote con ider 


that 


ome of their very 


id de elopme nt fund 


When bre ik throughs mn tl c 


itomic energy held made i ulable nu 


lear warheads tor es, plans 
mace and act \ to 


ICBM IRBM’'s. and « 


missiles, on high priority 


were 


| roduce 


hattlefhiel 


The so-call Iry, more fairly de 


cribed competition between the 


service to have the first and the best 


of the mi in the war che st, led the 


services to rush to the aircratt industry 


, 
ind to the young electronics industry 


with missile orders. In quick re sponse 


industry began to recruit from the unt 
ersities and to reorient trom their own 


laboratories groups of scientists, engi 


neers, ind technician for mussile de 


yn, cle velopment 


| 
| I was 


able in this 


ind manutacture 


ident that we had avail 


soon ¢ 


country a very limited 


group of qualified screntust ind tech 


nicians tor this task. It also became ap 


parent that we had been very remiss 1n 


lowing the Russians to capture 


many of the German 


ible for the V-1 and V-2 


Probably the most 


Clentuists respon 
ignificant devel 


opment in weapon manutacture in the 


SIX year has been the te ver 
ol the Wwe ipons- making in 
ld up laboratories for 
riissi search and to assemble and 
train scientists and technicians to pro 
ide leadership in this area 

As a people and as a nation we made 


mistakes We 


eflort 


some understandable 


scattered our scientity into too 
many laboratories and plants, and we 
undertook the cde velopment ot so many 
types of missiles that we did not a 
complish the desired result in the fash 


ion and with the speed and success that 





(U.S.A.F 


Ret ) has a long and distin 


General Eaker 


guished career in military avia 


tion, A pioneer in the Army 


lir Corps, he climaxed his 
record a com 


kighth Au 


, 
Force in Europe and later a 


outstanding 


mander of the 


Commander in Chief, Mediter 
{llied Air Force in 
World War. In 
1945 he became Chief of Staff, 


1.AJS 


In addition to 


rancan 


ihe Second 


. 2 
ional leadership 
pen, a evident in , arti 
merited for him added 


“ion He 


dent of Dougla fir 


le, ha 


aistine pre enti ad 
ce pre 
ijt Company uth offices in 


Wa hineton D Cc 





we had ach ved, by concentration, in 
le veloping the A-bomb 
We found 


ind the dismay of 


also, to the surprise ot 


many some of our 


people, that the educational system in 


our schools was not conducive to the 


production of scientists and technicians 


needed in the missile era in the num 


bers required. This discovery 


some recrimination last October when 


the Russians launched Sputnik | 
Thanks to the Russians, very 


scrutiny and consideration are being 


given to the overhaul oOo: our educa 


system, so that we Cal produce 


in the future the requisite number of 


tional 


missile designers and makers. It is to be 


hoped that we will pursue this objex 


diligently until we can be 


e always will have enougt 


entitn and technical talent to vive u 


missiles and space vehicle equal at 


east, and let us hope superior, to those 
] 


ivailable to any hostile nation 


Thi can well be one of the 


prime elements in our 


is Tree people 


But merely having a 


ency of scientific and technical 


yx rsonnel is not enough. W e¢ must keep 


intact and active the structures in which 


they work, where they are so motivated 


that their genius may flower 


It we are to attain and maintain an 


adequate missile produc Ing, Capac ity we 


must, by wise government planning, 


make sure that the industrial base of 


our missile power is not threatened 


1 


with extinction by the kind of stop-and 
go, feast-and-famine financial program 
ming that has been a nightmare for the 
aircraft industry for too long 

must 


Similarly, we ensure 


and stable prograt researi 
velopment if I les, sate 
space vehicle 

F we fail in 

on hope 
will save us 
as they have 
hostile gesture 
startling SCIcl 
Sputnik 

In any 
missile ig 
and laun 
must alway 


Army, Navy, and Au 


training the 


conce 


Force 


eral years have 


increments of n mn uniforn 


form these tasks. Service schools 


| 


technical cour missile 


ready hav turned a consid 


number of m le maintenance! 


operat rs 
An intere 
the thought 
ally new W [ } I to 
calls tor the ntroduction into n 
service of ’ d different typ 


human being. Some fifty yea 


when airplanes weapon 


apparent that ust be 


who were different 


i ) 


soldiers and sa primarily 


they had a different 


and in a new environment Fr 


beginning, in a countries, new 


ical standards were required of those 


This difterentiaty 


een Carr 


spacem in 


resembDl 
the past ane 


ent, for mussile operation and 


flight will be but extensions of the ai 
£ 


realm in which aviators have operated 


for more than half a century. There 


will, however. some interesting dit 


ferences as time goes on between 


operators ol ssiles and space ships 


and any exist ng class of military men. 
Many av! 


itors Nave thought that they 
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in a somewhat hostile atmos 
when they found themselves in 
over the mountains with a 
gine. May. Gen. Dan ( 
on General ot the Air Force, 
has recently pointed out, however, that 
its of the future will operate in 
a totally hostile environ 


udes with this interest 


ee — we do know—successful Air 
Force space pilots will be the most 
stable, intelligent ughly 


intensely motivated men 


Killian, Jr., the Presi 

Adviser, in his recent 

ated that it might cost 

billion 1F place a 

man on the moon and get him back incent 


again. With an expenditure of this size There was 


it is Quite obvious that this man will be our military airplane 


selected with unusual care their late teens and early twenti 


Dr. George E. Valley, chiet scientist matter of tact, we 


Mm he 


yf the United States Air Force, in a re through the vears to 


priv no I 
1j 
very interesting observation on instially to anyone over 


the jet aye, has pointed out that We entrusted these 


tremendous complexity ot mussiles en to whom 


ehicles calls tor a high de parable to that 


ctivity tor those men who Lhese 
vaintain, and launch these 


Another 


Fechnicians fuel the second-stage Vanguard rocket with Army 


missilemen condu , » Redst 
white fuming nitric acid during static tests (Navy photo 


ne 


missile before simulated ctu f White Sands 





un nal for her tremendou i 
force n Wor 1W if I] 

| tl have an abidin faith, how 
ever. in the ability of future generatior 
ot Americans t ect the stern, new re 
quire ents the \ face. | have noted 
i ha inv, the eager nterest ol the 
youl irplane ind now in missile 

I} is emphasized recently by at 

rt if thre i¢ cT ( one 0 ‘ 
test ile rom the We t (coast manu 
fact pomt to a provi ground 
bk la. It ippears that one of our giant 
mi ‘ placed on a reat truct 
i ia tre enck tracer nad ecure 
rap i i Loo npanied by 
rit ira 1 deceptive unilorms it 
east ref 

1) tl t the md ‘ 

l lto wt ob mybody 
or the tf K dre ec ul 
té i i i tatu \ mother nal 

t | iit opi i d with | 

( 1 t if ) She ud to the 

itt ittendant Wh have they ol 

it tank wrapped uy Her 1 

ir « 1 nan out a ear wil 
low wa Mothe dont hy tupid 
that i 1 ‘ 

It looked tor a time as though we 
had double rossead our hildren Ji I 
vhen most boys in grammar school had 
learned = t recognize every urplane 
which toured the skies, with mucl 
preater accuracy than their elder we 
put mi ile ind strange new space r 
hicles ito and beyond the itmosphere 
It ready ipparent however, that the 
interest ol the Me veneration ha 
matched the new requirement 


w' IME. will query why a reterence ha 

b lye nN rmact to those who man m 

ile While itis true that most of tl 

7 es in the arsenals are unmanned 
14 

l IKCTY that many ot the next venera 


Wry a man Thi 


prol ibly be tr lor cconomy, lor 
reater accuracy, a fto ensure recovery 
Whatever the rements tor men 
may ui t il naintamn or launct 
ind operate the n iles in our arsenals 
there in be an rmdequal supply of hi 
man material. It but remains to deter 
mine whether our leadership wall be 
equal to the discovery, the enlistment, 
the training, and the provision of ade 
quate career incentive to ensure that we 
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i the est at the right place at the 
' ht Lime 

Amor otner thing ou oncept ¢ 
Re erve torc must be idapted t the 
m ri ip Mi r | I t “ I 
place at all time standing by thei 
weapol The idea o i Reservist mi 
ie operator I irryinyg t¢ } post alte 
novi iliol practica ind una 
eptabk In a Var, heavy hiyht 
in 1 ommence it tne ry beg 
nit eactiol must ! tal in¢cot 
It onceivable that nha war would 
”e ove: vel time mobilization, as we 
now Know it ould ta piace 

1} is not t that we no longer 
need the Reser ind National Guard 

On the ontrar they 
ma a or ta tl i 
c cl i 1 Val 
| the ery 
q ‘ | tt 
burden of assuring that 
the ountry withstood tl ol ght of 
en y weapon i tota 1 nve 

Nn tne ne i¢ ront \ i i 

itt hie l requiring men te ( ibat dis 
orc ibotage, disaster condition ind 
1M i ( RR ( inh Na 
tol C;uard unit ire n tt ST POS 
tion t ope with these problems 

Qt the three penera itevories Ot 
people n the space ape, the ost critl 
cal is the commander. 

During the last fittvy vears and during 
our tremendous activit¥ in two great 
Wal i i people ind a i nation we 
wway have insisted that our military 
leaders be highly trained professionals 


ist that thev start military training 
eal mh iite idvance through ill the 
int i } ile ind CCONM thor 
ou " ainted with every weapon 
ney were iKELV to employ 

Since ! ( it te tl per 
ol il iit ¢ tt ult ind i 
veapn ‘ rat ibove ti eartl ire 
certa ow ti “ ore ( | ited 

or ( pen r vith I r aot Vv e! 
| CICSTTUCTIVE OwWC! I \ « 
nore | i irv in the tuture tha it ha 
cen im tl past that ¢ I 
commanders have come up thre oh the 
ranks and are thoroughly ta iar by 
long experience ind tech il education 


with the capacities ind limitations of 


then weapons 


pon the 


tu 


mi 
il 


concern as to vhether oul itary aca 
demies—West Point Annape ind 
Colorado Spring | ive eacted by 
changing tl rricula toward thi 
end. As the ittieheld expand om the 
earth to the heave is tl weapon 
vrows In complexity, the ce inder ol 
the ture t be better edi ite« 
Or t illy ind tech ully 
minded, and or lature ] iyment 
We always 1 ted in tt Air Force 
that every wih ( i ied a iy 
nye unit 1 tiv 1} pa i vreat 1 
dend in the Sece 1 Wo War ri 
ill cor inder vere thoroughly ce¢ 
ersant with th naractet tne. 
veapon i tl require t por 
their co it \ The I \ 1idecr 
n the tuture { e equally I 
int \ th the \ pons « thre t 
\'\ HILE I am reasonably aware of 
the vreat change whi | ence al 
technology ha rrought to wartare, | 
sull cannot sé where man, his mind, his 
energies, and | discretion have been 
eliminated. As I see it, tl tremendous 
change has merely piaced a new ¢ 


ph: 





Heavier responsibilities will devolve 


missile commander ot the tu 


re than upon any man oO! comparabi« 
litary rank in the past. 
the 


Because ol recognition an rea 


ition ol 


isis on the 








requirements for men o 
new types, mor ‘ ore ski 
nore courage, ind judgment 

Finally, the e new weapol nake it 
inperative that we hav i new hard 
ook il ! litar orvanizZatior il i 
evel Superlative weapon i 1 
rior manpower can be squander or 
sacrificed by detective organizati i! 
irchaic ad nistration 

The Pr t ha bec! V1 OL 
nizant of this proble n | let 
tion to reorgal e th By ens 1) irt 
rent The Army ha ( ( 
these necessiti 1 or t P 
tomic Di Ol ind its Strate \ \ 
Corps. The Congress has indicated a 
encouragin waren ( miussilemen 
mn its late act re ling 1 reas pay 
ind career incentives to the military 

Whether tl ( ound beginnings are 
carried to ultimate fulhllment w d 
pend on the continued interest of a 
our citizens 
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A Russian surface-to-surface ballistic missile, designed to provide close support for field armies 


© gh a 


- ._ a 
. Sates 3 sr" 4 : 
—_ — ‘tig, Od nD 
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Army photo 








the 
th 


j 
iTe 


I he 


up to 
t to 
term 
til i 
Mar 


h 


it ht of Soviet Russia 


om i 


Finlane 


Iti 

Istill 1 
tandstil, and wruny fr 
it, while severe, lett 
¢ nation 
Winter W if, writes 


M iin rhe 1m), ( ommander 


(Chiet of the 


| iti h 


Piel 


Army in that con 


battled 


t 
| 


I 


inh 


| 


Hict and in World War Il, “showed 
that those were right who lor two ce 
vcle had held the opinion that our 
ountry posse ed preater possibilitie 
ot detendin ts iyainst the ant im 
the Kast than our manpower woul 
ugygest, and that the nature and clima 
i ditto ind the qualitat Y ups 
worityv ¢ ( peopl could etlecti ely 
r © the n il disproportion 
th true of litthe Finland, lyu 
at the ' doorstep ol Soviet Ru i, 
thet vhat of the | nited States le ider 
i illiance that include ilmost the 
< I Western vorld inal the holder ot 
cns itt il, techni il ind human 
\ | have convinced ourselve 
that ve in't beat Russia on the 
0 | We have pone on trom this to 
ilmost a desperate reliance on air and 
f le power to demolish in one great 
blow the ist empire of Communism 
hould we ever be ittacked. We ar 
com irtully Ose to the point 
278 


where, if this midcentury version of 
Maginot Line thinking does not work, 
we will have rendered ourselves incap 


ible of meeting the challenge that will 


ORI 


well 


we reach this point it would 


B" 


\W he ther 


« il Wwe determine 


our tear 


im fact justified 

The present strength of the Russian 
\(rmy ippro mately 2 oOo men 
organized in 1 di on Chis force 

in | nearly doubled within’ thirty 
lavs by the mobilization ¢ eserves tor 
whom equipment ind 1 ire i 
re idly on ha d 

Since World War II, the e largely 
horse- and toot-power Red Army ha 
been rather thoroughly mechanized. Its 
principal striking torce lr rm the > at 
Sie ot the Soviet C;roup « Forces 

Gsermany, and in an airborne torce 
ot perhaps 1 ! Within the 
past few years, the twenty-two division: 
in Germany have been converted trom 
i preponderately rifle force to an ar 
mored ind mechanized ype irhead umed 
il We tern lL urope. 

Approximately ten Soviet divisions 
ire in the East European satellites. Of 
the remaining 142. divisior nost of 
them understrength, the bulk are con 


Soviet’s sensitive 


centrated in the Soviet East or 


echeloned against the 
southern frontier. 
the 


Army 


Chinese 


Sehind the Russian are 


European satellite and Com 


munist armies, even larger, in the ay 


gregate, than the Soviet Army itself. 

The Russian Army remains, how 
ever, the crucial element of Communist 
power. If the Russian Army ts brought 
to battle and ce stroyed, and if the Rus 
ian industrial and transportation sys 
tems that are the heart and the lifeblood 
ot the Cor WMunist empire are laid waste, 
the tate of the allied Ce munist powers 
will be Ca 

Within tl tussian government, the 
Red Arn \ Kt nate the est of the 
military structure 

YUIDED ssile development is un 
y der the direction of an artillery 


marshal Minister of Defense him 


selt has always been an Army ofhicer \ 
> 

ast proportsi of Russian au power, 
1 ! 

possibly 10, combat aircralt, 1s of 

ganic to the Army. The remaining 1 

oo or mor irst-line aircraft, whether 

they be the bombers of the Long Range 

Air Force or the fighters of the air-de 

lense syste ire ubservient to ind in 

instrument « Army doctrine. 


Army ol today 1S 
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The Soviet 15-mile rocket mounted on amphibious tank chassis results in a weapon of high-utility (Army photo 





the arm of 
active divisi r one 
sified as nk Mechanized 
hind ther ire tl rreat mass of rifle 
visions, reéquipped since World W 
II tor their rdle of bre iching a va] 
the armored divisions or of holding 
organizing terrain errun by the ar 
mored armies 

With all the 
anized, and 
artillery whi 
essential tor 
ce ith 


uMmns 


A POMIK 


hee! 


ons 
The 
and s 
pi thr 
tives with 


massive Dor 





States would 
~ supporting ir r the ground 
saults in Furope and the Middle 
[ nles ull 
on the grou 
stop the 


Army can overrun | urope and 
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First, the Soviet division, unlike our 
own not intended as a self-sustaining 
combat organization. Its small divi 
sional logistic slice.” so much ad 
mired by would-be defense economizers 


n the West, prohibits sustained combat 


for more than a few days. The Soviet 


corps, Ol two or more divisions, is not 


mu h hetter off 


(nly at army level do we find the 
logist tail for the hghting forces 


Even here, however, the logistic system 
is so truncated as to prohibit continuous 
offensive action lasting for more than a 
fortnight 

Awesome though the Soviet offensive 
power may be, it is a power that must 
succeed quickly. If it is stopped short of 
its objectives and if strategic air and 
missile power are able to inflict signih 
int lamage on ts rear areas, the 
ponderous machine pet 
vain are slim 


A SECOND mayor technological 


portation 


weakness lies in the Soviet trans 
ystem 


Only in European Russia and in the 


Maritime Provinces of the Far East is 
there anywhere near a sufhcient road 
ind rail network. The rest of the vast 
empl held together by airlines, by 


} 


tenuous rail links, such as the Trans 


Siberian, by even more tenuous sea 


rout ind by an anemic road net. In 
the wilderness of Northeastern Siberia, 
terrain and weather have prevented the 
builds oteven a skeleton road net 

I} powerful though the Red 
Army may be and advantageous though 
it terior position may appear, it 1s 
evere nited in its ability to move 
and to concentrate adequate forces at 
the aL inds of points of possible at 
ta iround the Soviet perimeter, 

I} recisely the difhculty that en 
il i man Alhed Expedition 


North Russia to resist 


} 
ana 


t it’ the inmues of the Russian 
cevolution, It was a factor even on the 
{ ‘ izhly developed European 
Ri id he Russo-Finnish Win 

rer Wa 40-1041 
\ third serious weakness ts the his 
tor ik of flexibility and individual 
nitiative ol the Rus win soldier himselt 
I} vent to such extremes in World 
I] that in more than one instance 





‘Beyond the power to check 
of the Soviets 
and to retaliate, by air, against 
Russta itself, there must be a 
capability of obtaining an ulti 


the initial blou 


mate decision.” 





Russian infantrymen lay mute, waiting 


for German tanks to crush them be 


cause, having lost their commander, 
they were unable or unwilling to act 
on their own. 

The Russians appear to have recog 
nized that such bovinity has no place in 
the atomic age. Just how much can be 
done to change instinct built up over 
the centuries and just how much free 
dom of choice a Communistic system 
can permit, even in the dispersion of the 
atom battlefield, 1S questionable. 
most 
Red 


Army, is its own dominance of the So 


Fourth, and in many ways the 


significant of the flaws in the 


viet detense structure. 


World War II experience and the 
added consideration of atomic fire 
power have convinced the military 
leaders of the North Atlantic Alliance 


that, given a NATO force of thirty di 


visions, they can stop the initial “stra 


tegic thrust” of the Red Army 
Unfortunately, we lack not only the 

thirty divisions but any clear idea of 

what is to be done once the Red Army 


1s stoppe d. 


The concept of a “sword” of strate 
cr 14 ur power somehow bringing the 
Soviets to book while a weak or non 
existent “shield” of NATO land power 
holds the Red Army at bay makes for 


attractive newspaper copy but not for 


in eflective strateyvk plan 


[i IRTY-ONE years ot 


dealing with Communist govern 
rent hould ha r onvinced the West 
that the Soviets will negotiate only to 
mn tim to recuperate ind to strike 
ivain. It, having devastated Russia and 
havin heen battered ourse 
turn, we are willing to settle te i re 
turn to the status quo, then lions of 
lives will have been sacrificed tor naught. 

The situation demands a more com 
plete and more tar-reaching solution 


vided by Madison Av 


pro 


As the Western Alliance continues to 
reduce its land power, both regular and 
reserve, the prospect that the initial So 
viet sweep into Western Europe and 
the Middle East 
steadily brighter. 

The build-up of the NATO forces 


to the required minimum of thirty di 


W ill SUC eed becomes 


visions is but the first step necessary to 
establish an effective counterpoise to 


the Red Army 


es to check 


initial blow of the Soviets and to 


the power the 


retaliate, by air, against Russia itself, 
there must be a capability of obtaining 
an ultimate decision. Such a decision 
can come only through a counterattack, 
on the ground, that not only ends Com 
munist power once and for all, but pro 
vides the means of reorganizing the 
liberated territories before they fall into 
utter chaos 

The 
the armored formations of the United 
Army 


Guard the potential to create both the 


United States has available in 


States and the Army National 


active and reserve forces required 
We can realize this potential only if 
and ex 


we hasten the modernization 


pansion of our existing armored forces 


and accelerate the conversion of the 
bulk of our infantry divisions, both 
Regular and National Guard, into 


lightly armored mechanized torces ca 
pable of keeping 
We 


forces with the sea and air 


pace with the heavier 


divisions must, in addition, pro 
vide those 
borne logistical support needed to trans 
port them overseas and to sustain them 


ona istly ¢ 


\ <panded battlefield. 
The Red Army is, in many ways, a 


gigantic bluff. And no one knows this 
better than masters. Each time the 
tuff has been called, whether by a 
handtul « Americans, British, and 
French in North Russia in 1618, by 
Finland 440 and 1944, or by Hun 
wary 1 f the goliath has shown 
reat and potentially fatal weaknesse 
It war comes, the United States ar 
ts Allies have the eans to ha ind to 
rush the Red Army. To throw away 
those mean ow, in the name of i talse 


economy, or in the beliet that effective 


resistance on the ground is hopeless 


would be capitulation, not to superior 


lorce, Dut to the appearance ot force 
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AMERICAN 
ARMAMENT, VI 


ee a 


of the United States NAVY — 


An outline of the seaborne weapons — both 
operational and _ developmental — of _ the 
‘United States Navy, designed by  engt- 
neers and scientists of the armed forces, 
educational institutions, and sedusivsal organt- 
zations and produced by American industry 
for the national defense of the United States. 
. 
Copyright 1958 by 
ORDNANCE 


Bimonthly Journal of the American Ordnance Association 


Washington 6, D. C. 
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The guided missile cruiser U.S.S. Boston 
left, typifies the Navy's gradual transitior 
from guns to missiles. She is armed wit 
two 8”/55 triple turrets forward, five 5/38 
twin mounts, and six 3/50 twin mounts. Af 
are two dual Terrier antiaircraft automatic. 
loading missile launchers with their radar: 
for missile guidance. Guns will give way tc 
all-missile batteries in new ship construction 
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INTISUBMARINE WEAPONS 


Weapon A. develoy 


ed after World 


} 


War Il. is a sophisticated form 


of depth charge, here being fired 
from in ASW destrover ind 


directed hy sonar fire control 


The lightweight picket-boat depth 
charge recently developed by the 
Navy Bureau of Ordnance for har 
bor defense. It is believed to have a 


homing device and proximity fuze 


Close-up view of the Navy's latest 
underw iter weapon the rocket-as 
sisted torpedo Rat 13', feet 
long weighing 180) pounds A 


parachute deploys before impact 


The Rat is shown here being fired 
under its own rocket power from 


a launcher attached to a destroy 


er's 5”/38 gun mount. It greath 


extends the ships striking area 
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GUIDED MISSILES 


he Regulus I! surface to surf ice 
guided missile has a speed of 
Mach 2 and a range of 1,000 mile 
It is powered by a turbojet engine 


and can carry a nuclear w irhe id 


Regulus I is 1 surtlace-to-surtace 
missile with nuclear « ipability 
guided hy in electron brain 
With a speed of about Mach 


can be fired from ship orf 


Shown here are Terrier guided 


missiles and launchers on the ecru 
ser he aa A surface 
weather weapon, Terrier can strike 


it aircraft up to 10) miles 


Palos is a surface-to-air 41MM) 
pound supersonic missile with nu 
clear capability and 2-stage guidance 
It ts powered hy 0 I-per pella 


rocket hows ) 1 


Polaris. now undergoin 
nt 


ment. 1s a solid-fueled 


ite-range ballistic mussile 
to be fired enther fr 








nament carried by our naval forces afloat includes 
9es, antisubmarine weapons, guided missiles, and 
all designed to help the Navy carry out its tradi- 
‘ole of enforcing freedom of the seas, defending 
ores from hostile attack, and keeping open sea 
nications with our allies and overseas bases. 
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THE AMERICAN ORDNANCE ASSOCIATION 


announces with pride 


‘Two ‘Timely and Important Forthcoming Meetings 


. 


A SOUTHWEST REGIONAL MEETING 


Under the Auspices of the Rio Grande Post, A.O.A 
At El Paso, Fort Bliss, and White Sands Missile Raner 


WEDNESDAY, OCTOBER 8&8. and 
PHURSDAY, OCTOBER 9g, 1958 


LOPIC: MISSILE PROGRESS 


Members will have an opportunity to visit the Army Missile Centes 
at Fort Bliss, Tex. Members will attend briefings at White Sands 


N. Mex., and witness current missile tests and demonstration: 


Invitations have been issued to all company members and individual 
members of the Rio Grande, Albuquerque, Lone Star, Los Angel: 
Louisiana, Mid-Continent, New Orleans. Rocky Mountaim. Sai 


krancisco, and Lexas Posts 


\ll other members will be welcome \pply to National Hea: 


ters lor reservations. Reservations close Septomber J. IQs 


FORTIETH INDUSTRIAL PREPAREDNESS 
MEE LING 


Under the Auspices ol the New York Post, A.O.A 
\t the Waldort-Astoria, New York City 


WEDNESDAY, DECEMBER 8, 1958 
LOPIC: RESEARCH FOR DEFENSE 


a I here will BY daylong SCTHLINATS 11) WV hich outstanding tuiblboritse 
the Detense Establishment, sciene and micdustry wall Prarie rprate 


Phe annual Industrial Preparedness Dinner Mectine will be held 


in the ballroom of the Waldort in the evenine 


Invitations will be issued early in October to all company member 


and to individual members of the New York, Capital Citi | 

’ 
pire, Hartford-Springticld, Philadelphia, Washington, and Yankee 
Posts. 
\ll othe members will be welcome \pply ce) N mional bie toieqtla 


mber 17, 195 


~ 


icrs tor reservations Reservations close Nove 





Maj. Gen. C. C. Williams 


Born November 8, 1869 


\I \] Gsen. C. ( 
: of the Army 
thereatter, died at his home in Woods 


195%, in his evhty-ninth year. [le wa 


in World War I an 


the Ordnance Association and trom it 
until his deatl ctive and entl 


rele ils ind act 


\ssociation ¢ { ‘ 20 11 W 


commemorate 


aw ird ort 


General Wi 


in that year 
For the p 
in the re thul countryside o 
Death came quietly ind suddenly. Fun 
held in Woodstocl on June roth followed | 
mieiitary honors that titernoon 11 \r 
tery 


In attendance among many of the 


idmirers were May. Gen. John H. Hinrichs, 


240 


Williams, renowned Chiet 


Triem 


Chiet 


| 


Died June 11, 1958 


\ugu 


in 
Ll. Camp 
Second World 


Assistant Se 


May. Gen. Harry 


st 


nal 


Schomburg, De p 


\ssociation were 
e of the 

H. 

(sen. 


utive on the Lon 
Second World 


formerly assistant 
| Maxwell, \s 
the Second 


formerly chief of 


rton ©. Lewis, tor 


service: and 
Ordnance 


ra \ 


ORDNANCE 





Legacy of Ordnance Service 


A tribute to the life and work of Maj. Gen. C. C. Williams 


HI ite ind work 


United States 
progress of our country to tts } 
will hold a place in American 
of the industrial revolution o1 
General Willi 
ment 
in era whicl 
power ind 
time until 
permanent 
In the 
years avo, 
eral Williams 
we appraise 
the present 
General 
broadest 


ispect 


richie 


General 


whe n ther 


\\ 
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Soviet Science 


In Russia, science and engineering students receive stipends and 
bonuses im addition to free tuition, and after graduation they earn 


high salaries and are much less subject to political supervision 


James W | seller 








1)! RING Wor 


the 


ORDNANCI 





prominent 
ippeared 
\bout 
chces 
nent and 
the Counc 
the yoveri 
screntihic 
ould be 


yovernment 


_— 


\ 
the 








Septe 


mber-October 1958 





In addition to his classroom work tl 


Soviet technical tudent has tour j 


week practice periods during which he 
i factory with a reyu 
idd 


room 


actually works in 
1 practi il back 
Vhis 3 
imilar to the cooperative plan ot some 


American college except that it 1s done 


lar assignment to 
| 


yround to his clas study 


by the Soviet student during his vaca 


ind he 


yninent 


tion periods usually has no 


choice in the a 
It ippears to he the policy ot Soviet 
educators to foster the ‘task force” ap 


Thats 


a group ol 


proach they will train and or 


nize cientusts to study a 
particular pre blem, such as jet engine 


This 


modic or scattered appearance to 


tends to vive 1 Spas 


tex hnology 
some 


f the Soviet research. It emphasizes 


mmediate application to short 


range aim to the po sible det 


riment of fundamental long 


resea4rs h. 


Wi 


ranype 
cientists have 


Soviet 


4 
WITTE tern 


suyyested that the edu 


itional system ha produ ed a situation 
sCICNUISUS Cal 
of the West 
the Western technicians point 


The SO 


inder which the Russian 


exploit the research findings 
i on i 


the significant problems 


iti claimed will he able to solve 


problems as rapidly and as efle 


! cly a Wi 


se 


terh proups but the al ility 
ol their research gyre ups to uncover and 


lormulate new problems is questioned 


i ive 
the 


ince can 


“task-force’ ipproach leads to 


that although Soviet 


CONCTUSION 


Make pectacular yains in 


partie ular areas, it 1s not founded on the 


road base of knowledge and under 


standing needed to sustain a healthy 


program of technical advancement 


Ihe Soviet authorities have decreed 


that the primary ta k of education is to 
produce a ufhcient number of qualified 
technicians and scientists to serve the 


Ihe 


mecement of 


objectives of the tate wlitical 
} | 


eaders decided that the ad 


the Soviet society rested on the avail 


ibility of trained professionals to gain 


Ihe 


badly needed 


the required technical leadership 


program ol 


preparing the 
protessionals began in 


Ihe 
the Soviet U's 


12 


most maportant occupations im 
those im 


They 


ind offer 


ion, by tar ire 


enyimeern mal ence om 


mand high 


outstand 
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ic 


ing prestige and status advantages. Pro 


fessional occupations in the helds of 


ayriculture, medicine, law, and the so 


cial sciences are tar less rewarding and, 


in many instances, are actually more 


politically hazardous than engineering 
ind science 


During the last tweny-five vears the 


regular student enrollment in Russian 


higher educational institutions has in 


creased sixfold, reaching 1,100,000 1n 


1954. The total enrollment during this 


period was supplemented by an exten 


sive system of extension courses offered 
throughout the U.S.S.R. These extension 


courses accounted tor an additional 


045,000 students in 1954 


The college and university popula 


tion in the United States during the 


past twenty-five years has been 


consistently double that of the 


U.S.S.R 


| ition 


lt the academu popu 


is evaluated per capita ol 
the national population, it 1s ob 
ious that the Soviet Union lags 
behind the | 


ible 


nited States to a consider 


lo understand the influence of the 


number ol students on the poten 


ol Soviet science, it 1s More signih 


int to study the enyinecring ind sei 


ence college enrollment. At the peak ot 


the expansion of engineering traning 


mi 1g 32 it accounted for some fitty per 


cent of the student enrollment. 


During the late 1920's, the training 


of teachers began to predominate, and 


this trend continued into the postwar 


period, pushing engineering enrollment 


into second place Despite this, engi 


necring students in most year 


iccounted for more than thirty 


per cent ol the total enroll 
he 


or 1954 


ment. 
‘ ] 
Russian graduating class 


contain d about torty 


per cent less than the number 


ol bachelor devrees iwarded in 105 
ind universities. The 


in the Soviet 


\m rican coll vcs 


itounding thing ts that 


Union over sixty per cent of the grad 


uating class O54 were composed of 


cnyinecring and science mayors 


In the United States, less than twenty 


live per cent of our 1953 21 iduates 


Soviet 


were 


in these fields Thus, in 1 4, the 


1} ! ] 
Union vith substantia matier total 


racuating nore than 


twice as many 


| i a Ee 


In 1953 the United States had an esti 
had 


courses 


} 
mated 5.8 million persons who 


completed educational 


The 


ibout 2 million. How 


higher 


leading to a degree. Soviet Union 


could count only 
ever, in the applied scientific fie lds, such 
the 


as engineering and medicine, num 


ber of Soviet professionals who had 


completed higher education equivalent 
to a bachelor’s degree was about equal 
above the number of 


to or somewhat 


such persons 1n the United States. 


I is nearly mpossible to evaluate the 
quality of these vast numbers of So 
The 


Soviets probably have as fair a number 


viet scientists and professionals 


of first-class scientists per capita as any 


other civilized country, but the research 


ranks are judged to be filled by a large 


people of indifferent quality. 


number of | 


In Spite of its rather contused begin 


ning over 220 years ago, the Academy 


of Sciences has emerged from Russian 


history to be the center of all scientitx 


iwcomplishment in the Soviet Union 


! 
Only recently has it becom« an ayency 
with full 


work 


into eight 


of the central yvovernment 


power to lirect all scientific 


The Academy 


ih of which is charged 


1S divided 
department ff 
research work of 
Dhe 
operate institutes whi h 


Acad 


commissions 


with controlling the 


particular fields of science scienti 


fic department 


conduct the basic research in th 


] 


emy as Well as SUPCIVISE 


that operate between departments 


One such commission is the now 
nmission on Interplanetary 
headed by Academi 


Leonid |. Sedov. Late in 


this 


famous 


Communication 


group was assigned 


1 task of designing and build 


Ing 1 vehicle for research 


space 


Che degree of their success was 


— = made known tothe world when 


on October 4, 1957, they launched the 
world’s first orbiting satell 


Chis 


reported to he planning 


ite. 
| 
Same vroup rey ated \ has bee n 
to be 
In No 


Khle byse vViK h pre 


a vehicle 


, 
inded 


vember 19 > 


on the face ot the won 


dicted that “in the next five to ten 


years the ce nquest of our nearest 
| 
can become 


Althoug! the 


ognized 


tial body 
politi 
that 


rent 
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becomes too 


trol o ientists. They 

that since sciet iS an integral par 

the Communist plan, the scientific com 

munity also must conform to the 

principles ( 
The political 

emy ol Scrence vested 

group named the Scientific Secretariat 

Chis grouy 

form their rol 


1oOn, and le 


: iy Screntih Secretariat does not 
di hat ! 


ictate What research is to be carried 
out by the irious research groups 
simply is a means of keeping the politi 
s intormed ot the type ol work 
being performed. Thus they are able t 
iffect their cc 
\ctual decision 
res irch to be 
the Presidiun the Academy 
ences. The Presidium ts made 
' 
top level screntitic members of th 
1 
emy assembled as a governing body 
The total staff of the Academy 
Sciences numbers between 
30,000, of whom one-third are 
workers. There are currently 
165 and 220 scientists in the Soviet 
{ non who hold the ranin ¢ 
ian. Although Academi 
; 1] } 
rom all the 
ir 


re mayor 


Leningrad 


i bts status of tl 


his SOCICTS I 

regard to the 

evolve on th 

how it 

tists to 

most ol 

many perse 

educational 

state in Russi 

ognized tl it 

tivated by 

higher motive 

of these motivat 

so high that the Communist 

sorted to u ing most o 

that they have denounced in the or 

world as being ce ident ind ¢ 
Russian students of ence 


gineering he 
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In the Missile Arsenal 


The Air Force TM-76 Martin Mace surface-to-surface missile, above, has a range of 700 miles and a speed of 650 m.p.h. 
Jet-powered, with self-contained guidance, it will replace the Matador. The Air Force SM-73 Fairchild Goose, below, is a 


ground-launched diversionary missile that will be used to decoy enemy air defenses from our strategic bombers and missiles. 


The new Lockheed 37-foot-long X-7 missile below was developed to test the new powerful ramjet engines that will pro- 
pel the Air Force's advanced interceptor weapons. The new vehicle can carry four different tvpes of engines and complex 


camera instrumentation, It has underwing boosters to permit ground as well as air launch and is recovered by parachute 
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Defense Highlights: Monthly Review and Outlook 











e Defense Reorganization. t ont ‘ oni e New Test Stand 


e New Naval Weapons. 


) 


e Jampro f Missile 


Ro ket Propu 


' r ' 
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operation ibundant oO yt pecially our abilitv to fill the gaps leit D lorces 
enerpy urope i hu ure mn | untoreseen troub ircas Now. the present 
other hand ) I ce 


ire expected to be maintained. 


the world 


the 


e Antitank Missiles —The Army inutank n 


of foreign competition in th 


issile, Dart, 


| re nch Ni rd SS-10, 
Su 


1 the other wreater ranye 
developed before Dart, is b 
ur Seventh 


: leliveries of Dart. 
stave Will con 


lowed by two staye ol Nike booster 
ind finally a Thiokol 7 


cin Xperi 


(Gsermany 


it eniwetol The first 


Valuing 


os 2 e Space Weapons Briefs. 


record distance covered 
to 


the two Air Force Thor 


] | 

sile shot ind the 
lent data Ie d went unnoticed 

Pentagon comptroller i port that ce en ) r tl 


up in May and will « 


¢ Defense Spending. 


|) nd ny 


1! rou hout the ret 


ones 
rise 


1 th st tu ngined 
ainder ol the eal Ipswiny 1] 1 to maltut ) | the 
both major procurement and production items and us Explorer IV 
Ihe ucl i food and petre leum produ ts. The ve \ I ippearea 
monthly rate 1 predicted to be ibout . { billion 


Jupiter nose con 
e Progress in Fusion.—Power from tu al a ae 
iwnced another notch vhen crentist ! rsi } rol 
ihtorma Radiation Laboratory achi 


( 


1 cad a yperatur 
million degrees centigrade. One hundred 
the calculate | 


nil on cle ‘y 
I fempcrature 


e British Defense Establishment.—lritish 
oO | ful | roll ble , "1 . . 

di ontrorame Harold MacMillan announced changes in | 
vy Commussioner John F. Floberg test fens 


n establishment. Detens 
lots o peop! think es | 


nece iry 


Prime Minister 
rusion \tom: Inet 


country s ar 
Duncan Sandys pre 
ed farther than had been author reorganize the armed 
importance of then Sia Fleet is I iu ad by strategi ne th 
ye Tee eee a ee Now the Detense Minister nereased powers have been 
irrived on the s \ n Lebanon appealed nade permanent and a Det 


e State of Readiness. The 


ind the Pacts 


lor 
if Air Comm 
VA hic h they 


economic situatiol 


and a Detense Board 
| 1 to assist hi 
the United State ( hips of Sixth . ; ; him 


Strik My Amphibiot ind Ser we For 


viel of the ( tafl will be Minister Sandys 
rees 
mul y advis The Detense Board will 

ruiser De ) d within hours ores ' ee wat 
{ | Pir I t the Admiralty: the Secretaries 
tor ¢ 

1 ind the Minister ot Supply the 
, , , ter Naval Stafl, Imperi Gseneral Stafl 
matt rvaaly ! wa 0 fieet the 
3 | icns Ministry 
happened | ! 1) 1 ing whet 
flared 


nent secretary 


Air Command read thed when 
composite strike force of fighte: Y ind tanker e Army Missile Demonstration. 
organized under Nineteenth 


ene ; ion of Army Ordnance missile 
nto Adana lurkey, tt n 


| Range on 
craft o } ’ cal \ mi nainy general ther 
pon it the disting 
or ! . 5 ind indu try 
irriers which then | ! 


| v t 
m from Crer and taking te 
] } | mp ‘ ngaved w 
latter movement had been rehearse i! rt when waged Vv 
hve 


) ! Ordnance 
une unsettled . 


the 


conditions | ebanon first 


e Manpower. 


hanyved Hyh.thy { 
throughout t vor] Revular, Re d National Gi ral y ot «k pine mod 
ictions that woul crease our militar lati l 1 order 


hore WOT 


around 


248 


ORDNANCE 





The Ordnance District Svstem 


An Editorial 


of the most effective devices for the 
ot military armament preparedness in 
is the system of District Othces « the 
nance Corps. Headquarters of each ts 
industrial center Lhese rCncies SCTVE 
science and industry 
One of their prime roles, both in peace and 1 
of listening posts tor ne\ ces of weapon 
trends in ce | production ind ne 
organizations na ) that may bx depended 
produce satistactorily. 
In time ot emergency the become primarily procureme 
establishments tor the placement an administration « 


| 


I lecentralized 


Ordnance contracts. They represent « 
in the best sen { the word, and they 


American wa i weapons pre duction 


industry to do t b right and fast! 
Phe genesis Army Ordnance 
back to the days when the Ordnane« 
I got under way. Maj. Gen. C. ¢ 
Army Ordnance, inaugurated the 
the late Guy E. Tripp, then chairman of Westinghou 
tric & Manutactur ny Co npany, to estabdil h the ysl 
The Williams lripp leadership enlisted the help « 
known industrialists throughout the Nation 
whom were selected to serve District Chiets 
thirteen selected localities—the confi ot the 
set to conform tl the irecas O 
System. kach of these ventlem 
basis, assisted the 
covery Of sources of suppiv © 
ot production bottlenecks wl 
\t war 
tion had pre I it W onunue 


time on a mi 


ruption since, 


N ume of w mplement of personnel required 
the str proportion t the workloa 
mam of a cory [ inspector 
to specific comm ial production under contract. | 
pe. Tt hateriecl me 
headquart I | ment heret 
numbers 
listening 
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{dmiral Monroe Addresses Anniversary 
Dinner Meeting of San Francisco Post 





Left to right: Post President W. FE. Waste 


6th Army 
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Maj. Gen. Sory Smith, Commander 
Kyan, 12th Naval District; 
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: Maj. Gen. R. 1 


Howze, Deputy Commander 


ith Air Force; Rear Adm. D. W. 
Rear Adm. J. P. Monroe, Commander, Pacific Missile Range. 
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Florida Post Inaugurates New A.O.A. 
Chapter At Patrick Air Force Base 


20-mm. Fuze Committee Of 
Small Arms And Small Arms 
Ammunition Division Meets 


fliy 
" 
( 
Among organizers of the Patrick Chapter are 
chairman of the organization committee 
Chapter chairman; Standing, left to mght: J 
secretary-treasurer: Dr. Albin W. Benson 
V1 = chairman; Lieut. Comdr, J. J. Parish; M.S 
let 
] f 


Los Angeles Post Visits 
Flight Test Center At 


Edwards Air Force Base 


September-October 1958 
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Plant. GM¢ Clevel L Ohio 


Quad Cities-lowa Post 
Celebrates Armed Forces Day 
At Rock Island Arsenal 

The O 1 ‘ | hase a 


September-October 1958 









Blandy and W alsh Memorial Awards 


Presented to Midshipman And Cadet 





Hon. John F. Flobers Atomic 


Commiussio ner, presents Blandy 


Award to Midshipmas Josey 











Far East Post Assembles Two Hundred 


Members To Hear Japaws Ordnance Chief 
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Septemb« r-October 1955 
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ROJE 


T 


¢ 


> 


E 


AEROJET 


for 


missile plastics 


Our Structural Plastics 
Division at Azusa 

‘@riliie aille| perforn . 
research development 
elilemelaclel ail Amel Mm iialialliae: 
plastic rocket and missile 
components with the 
highest strength-to weight 


ratios ever achieved 


Rocket Chambers 

Pressure Vessels 

Rocket and Missile Thermal Insulators 
Rocket Engine Igniters 

acetal delet 

Missile and Aircraft Fuselages 


Guidance System Components 


Aerojet structural plastics 

are used on a variety of 

American missiles: TITAN, 

POLARIS, HAWK, GENIE, NIKE-HERCULES, 
BOMARC, BULL PUP, 

REGULUS, AEROBEE, SPARROW 


A SUBSIDIARY OF THE GENERAL TIRE & 
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Chattanooga Chapter Of Tennessee ” 
Valley Post Inaugurated On June I1th a 





AAINC. MODEL 2830 


IRCRAFT 
MISS DISTANCE 
ER MEASURING SYSTEM 


Cockeysville, Maryland AN/uSQ.11 


— developed by Naval Ordnance Laboratory, Silver Spring, Maryland 
— product-engineered and produced by Aircraft Armaments, Inc. 


- 


FOR TARGET DRONES 


OUTSTANDING FEATURES: Meets MIL-E-5272A 
5400B, 16400 -- provides data in 2 min, -- 
requires transponder in drone only -- measures 
salvo firings determines miss on multiple 
targets, Target equipment (less power supply) TARGET 


under 2 lbs, Accuracy confirmed by field tests, TRANSPONDER 


A SUBSIDIARY OF UNITED INDUSTRIAL CORP. 


Electronic Components Group 
Meets At U. S. Army Signal 


Engineering Laboratory 


( 
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WHICH 
METAL-CLEANING JOBS 
WOULD YOU LIKE 
TO IMPROVE? 


OAKITE PRODUC 15 





g \re you cleaning me tal in the most economi il way? 


ee page 9 of Oakite's FREE booklet on Metal Cleanu 
; Ilere is the full table of contents of 


Oakite's L1- page illustrated booklet 


Are you cleaning metal the fastest way? See page | 


Do you need room-temperature cleaning combined 
¢ : called “Some good things to know about 


one operation with temporary rustprooling? Metal Cl as 
eta eantng . 


See pages 12 and 14, 
Do you know the advantaves ol alkaline pu } lin f Tank cleaning methods 


eet page ar. 
Machine cleaning methods 
Have you compared the values of iron phospl 
Ultrasonic cleaning 
coating and zine phosphate coating In prepal illo . 
painting? See pages 22 and 20. Electrocleaning steel 
Can you use a cleaner that removes rust and oil at Electrocleaning nonfer metals 
same time; often eliminating all need for picklin Pickling, deoxidizing, bright dipping 
Se € page ). 
Applying iron phosphate coatings in prep- 
Do you have trouble stripping epoxy resins. pigmes aration for painting 
residues, phosph ite coatings and under paint rust? 


Applying zinc phosphate 
See page 3]. ' ’ ’ F 

; Conversion coatings f ; nut ind zine 
How do you clean parts that are too large to be soaker ' , 


in tanks ol sprave d mm) mac hines? See pe ‘ Ss]. Cleaning, removing t t and conditi ning for 


ainting in one operator 
\re you getting full profit out of your finishing barre! ——- f 
See page oA Paint stripping 
\ hat do you do when overspl ived prarmt me ither float Steam-detergent cleaning 
nor sinks in yout paint spray booth wash water? Barrel finishing 
See pave $5. 
i Better clear ing in hard-water areas 
Do vou need better protection against rusting In pros 
ce or in storage? See page 27 Treating water in paint spray booths 

ss storage? : Wk “- 

Rust prevention 





Machining and grinding 


eneeas ¢ 
pLiZED INDUS Ulan 
srt “oe 


OAKITE. FREE For your. 


Oakite Products, Inc., 10 


6, N. X. 


) i} in rs fo l-nou ( 


“ 
“Temiacs . meTHOOS - SERY 


Technical Servic 


Export [ 


September October 1958 





WINDOW 
ASSEMBLIES 








WATER VAPOR 
PRESSURE LOCK 








ACKE] 


TANT RUBBER) 


Only EDWARDS units GUARANTEE brilliant 


as proved by 
HIGH ALTITUDE TEST 


7, f Top window in vacuum chamber, with 


out pressure release system, shattered at 
THESE the equivalent of 9,000 feet elevation 
Lower window in vacuum chamber 
demonstrates the efficiency of the Ed 
TES TS wards pressure relief system, permitting 
the Edwards High Altitude Window to be 
AT OUR FACTORY taken to any altitude and returned to 
OR, UPON REQUEST, sea level at an ascent or descent rate up 
ANY WHERE you to 3,000 f.p.m. without impairment of 
PLEASE! seal, bursting of glass or raising the dew 


point in dead air space, 
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requirements /’ 


T H E PR O B LE M: A Double Glazed High Alti 


tude Window for the armed forces which could be 
repeatedly air-borne to any altitude without bursting or 
loss of efficiency, yet always providing constantly clear 
vision at temperature ranges from +140 to —65 F., while 
affording maximum insulation against heat or cold transfer. 


THE SOLUTIONS: Achieved seven years ago 
with the development of Edwards High Altitude Window 
Assemblies, a result of our years of experience in producing 
non-fogging, non-frosting double glazed units for the trans 
portation system of America. Today, 100,000 of these High 
Altitude Windows, in a wide range of design, are meeting 
every requirement of the armed forces. 


EXCLUSIVE FEATURES: the drawing at 


the left indicates the many advanced features which are 

found in no other window assemblies of this type, including 
Positive, flexible metal seal of the dead air space ‘between 
the two glass panels) which is not only air tight but, much 
more important, is practically water vapor tight 


Since no known seal can entirely stop the infiltration of water 
vapor, an ample supply of dessicant insures long unit life 
and always maintains the required low dewpoint of 30 


to 40° F 


Pressure relief system (for air-borne requirements) vents the 
dead air space during the ascent of the unit and recharges 
the dead air space during descent without alteration of the 
original low dewpoint 


FOR COMPLETE, DETAILED INFORMATION, WRITE: 


THE 0. M. EDWARDS COMPANY, INC. 
SYRACUSE, NEW YORK 
NEW YORK OFFICE: 50 CHURCH STREET, NEW YORK 7, N.Y. 


EDWA RDS the Ey d 74 Transportat Ie 


TYPICAL SERVICE APPLICATIONS 


‘ one > 


Edwards regulator drop-type windshield with heat resistant 


jlass and high-altitude window assemblies 


Edwards high-altitude, top-hinged, push-ovt window assem 


blies with insect screens and blackout blinds 


Edwards high-altitude, heavy-duty windshield (83 x 32) and 


drop-down window assemblies with regulators 


E 
é 
h 


Edwards top hinged, push-out gh-altitude windows with 


inside insect screens and outside blackout blinds, 


vision at temperatures from +140° to -65'F. 


100,000 assemblies now in Military Service 


September-October 1958 


ARCTIC COLD TES 


Here is demonstrated the ability of the 
Edwards High Altitude W low 1 
late against the transter of heat 
ind provide ear visibili 
mum light transfer at tt 
65 F. and lower. Phot 
Fig. 1) Edwards High-Altit 
ig. 2) Standard double 
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Container Committee Holds Meeting At 


Naval Ammunition Depot, Red Bank, N. J. 


Fire Control Committee 
Discusses Problems During 


Meeting At White Oak, Md. 





HOLACK 


SPECIALIZED WELDED ©,“ FABRICATIONS 


REsis ~ 


Svan, 


for example 


VACUUM 
RETORTS 


This heavy INCONEL Vacuum Retort 
is one of a number of such designs 
being produced by ROLOCK. Approxi 
mately 2 feet in diameter by 8 feet high, it is used for high 


temperature vacuum annealing 


By entrusting such work to ROLOCK, you gain the many ad 
vantages of competent engineering supervision; productior 
personnel thoroughly experienced in the problems and materials 
involved; a modern plant fully equipped for inspection and 


testing as well as fabrication. 


Rolock facilities and skills cover a wide range of work in 
pressure and vacuum equipment, specialized processing carriers, 
furnace retorts, covers and bells, trays, tanks, fabrications and 
assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain 


less Steels. Send us an outline of your requirements 


Put your problems up to 


ROLOCK INC 1356 KING HIGHWAY, FAIRFIELD, CONN 
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Painting pictures, designing missile systems... 
creativity typifies the General Mills engineer 


1) ! 


iM 


SYSTEMS SUBSYSTEMS 

Airborne Early Warning Inertial Guidance and Navigation 
Missile Special Purpose Electro-mechanical 
Geodetic and Survey Analogue Computers 

Ground Support Equipment Special Purpose Digital Computers 
Naval Ordnance Microwave Radar and Beacons 
Space Vehicle Guidance Fuzing and Arming Devices 


Dr. Baller has been engaged in a wide variety of 

advanced engineering projects for 18 years. At 

nel Wise aoa ad nantes sd MECHANICAL DIVISION 
tivities of an excellent staff of unusually capable 

engineers. Dr. Baller is one more reason our t A °M f ta 
customers say," AtGeneral Mills, weget results.” fat . ) 


September-October 1958 








What You Should Know About This Symbol... 


It may be new to you now, but you'll see it again 
and again. It’s a symbol of service to government, 
the armed forces, to defense industry. 

For it represents The Singer Manufacturing Com- 
pany’s Military Products Division, a functional team 
of three well known organizations— Haller, Raymond 
& Brown, Inc., Diehl Manufacturing Company, and 
Singer-Bridgeport. 

The Military Products Division provides scientists 
and engineers familiar with government require- 
ments ... development and production facilities for 
making systems, products, and components in large 


quantities, at a practical cost. 


It can handle projects from concepts to production, 





or serve defense industry capably as a subcontractor 

in any of three ways—by developing to require- 
ments, building to specifications, or by supplying a 
product line. Remember this symbol. It can serve you 
well. The Singer Manufacturing Company, Military 
Products Division, 149 Broadway, New York 6, N. Y. 


SINGER 


THE SINGER MANUFACTURING COMPANY 


Military Products Division 
149 BROADWAY, NEW YORK Se Me Fa 


*aA TRADEMARK F ‘e J R MAN A " MPANY 
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BEARINGS 
CARRY THE LOAD 





Elevator flight controls 


~ > > % 
R- ye ° 
* + * 
a ay 
-@ : 

a 


~ dl 4 
™C4 
—¥e 


Main landing gear fulcrum and linkage 








~ — * 4 
TA a 
Che” © 
~ 2 
Aileron hinge 
,' . 
eS 4 Helicopter flight control group 
q ) re — 
BS, | 
=. ‘ ~ 
; & ~~ oo _— 4” 
+e) ——— a> og t o> ¥ 
or: °G 
Helicopter blade pitch control link 
Hydraulic actuator linkage 


Wherever design criteria call for greatest load-carrying capacity 


mallest envelope dimen- 
sions and weight...Shafer Self-Aligning Anti-friction Bearings are specified today 


Shafer Bearing Division, CHAIN Belt Company, Downers Grove, Ill. 


ANP AIRCRAFT BEARINGS 


CHAI ™ BELT COMPANY 


September-October 1958 
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Dixie Post Members Hear About Space 
Flight During Meeting At Fort Monroe 
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MAKE YOUR MARK 


better, faster, at lower cos?... 


® 
with the MMarxcfff mernoo 
Markem 


nance in 
money in thei: 
The Serie DA 


helping ord- 
time and 
marking operations. 
hown manually or 


machines are 
tallation ave 


tutomaticall receive prints and Find out how the Markem Method— 
ejects projectil mm through 105 the right machine, type and marking 
mm, or other cylindrical objects up to compound—can help you make your 


10” in 


py in 


dial eter, weighing 
ds, Typica \ 

quickly changed printing elements... 
removable inking-printing unit for 
easy access in conveyor line set-ups; a <. RINE 


, 
self-contained el drive; explo- 
1; 70 MAKE YOUR ARK 


electric 
sion-proof equipment when required. 


to 100 mark... better. Write for full details. 
features include 
MARKEM MACHINE CO., 


Keene 9, New Hampshire 
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Metal Working Lubricants 
Committee Holds Annual 


Meeting At Buffalo, N. Y. 


The Metal Worki Lubr ts ( 
mittee of the Association held its annu 
eeting it ti Me l Proce D 
10n ( right Cor it j 
falo ‘ Ma 13t he ect 

Wa ye | | (hairmat W 
Reitze. | ( B. O. Lew \meru 
Ore ince ( ti repr entatiy 
made a t troducts tal 1 we 
comed ‘ the ( , ( 

| | ert 

TI f Met ( 
D Ira | litse D t 

Share 1 | I oo 
George |} Wit . thle < 
*‘Machini xh Stainle St t 
Engine Tur Whee " il! 
Flectror Fleet 1) 
burring, Albert | Baker; “New Dx 
velopments in Teflon Disper \ 


Dougherty 
After lunch the Committee went on a 

tour of the Curtiss-Wright fou 

blade plant, and extrusion | 


Underwater Ordnance Division 
Meets At Navy Mine Defense 
Laboratory, Panama City 


Phe Underwater Ordnance  Divisior 
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for ease of operation 


and maintenance 
GO 


GAR WOOD 







GAR WOOD HC-4 CRANES devel- 
oped for military helicopter airlift, 
offer 4000 Ib. capacity .. . fully hy- 
draulic operation. Cantilever-type 
boom telescopes from 8 to 16 feet. 








af 
. | aa, 

at 

” 6 


ee 





GAR WOOD EXCAVATORS with 


independent travel let oper 


GAR WOOD WINCHES will never 


stick or freeze! Clutch is fully 


GAR WOOD -ST. PAUL DUMP BODIES 


are reinforced to eliminate spread- 














ing, sagging or warping. Telescopic enclosed to keep rust, weather tor hoist or swing while mo 
and arm-type hoists are preferred and dirt out. Self-engaging ing. Compact machinery dect 
for smooth operation. clutch prevents slipping makes parts casily accessibl 












EVEN THE HARDEST JOB CAN BE MADE EASY... 


by equipment that is easy to operate and easy to 


a 
warWw00d 
INDUSTRIES, INC. 


and construction machinery. Write to Customer Service Wayne Michigan 


maintain. With Gar Wood, you get advanced features 





that give maximum case of operation and maintenance 


Check the complete line of Gar Wood truck equipment 


Dept., Gar Wood Industries, Inc., Wayne, Michigan 


September-October 1958 








Bell Laboratories Announces 
Pocket-Sized Frequency 
Standard for Microwave Systems 





] | 
Mic Wave radio relay ystem ral } nd critic lly on the 


accuracy ol their “carries freque nc \t scores of re lay stations 
along a route, carrier frequency oscillators must be checked peri 
odically inst a signal from a precise tandard 

In the past the maintenance m rh | id to obtain hi checl 
Ing frequency by pickin up a stand d radio nal trom 
government tation Phi Operation t ( Linn ind requir 





elaborate equipment 


With 1 new port ble frequenc\ tan ird devel ped by Bell 








| il ra winec;srs the \ b i mt I implified lo checl in 
( cillator the portable standard I ul d in ind ! butt ni 
pressed, In econds, it upplic 1 checking frequency accurate 
, 
one part in : million 
} 
lrisicle the vortabl { j , t lard lon oO Until now uch precision ma trequenc\ tandard ha heen 
le la ith it « | t t obtainabl only in i labs rator 1 | | rl bl tand I ly he 
| tx t { ! battery t t | ’ ) ' 
sins it available for routine use in tl be Svstem. First use of the 
( t volta reteren ! vhuch Wy 
natant It pic lect rvstal unit ndard will be to maintain fi pUCTie ntrol in aon mict 
f tlative stabilit +) thermistor, which corrects wave system for tele] hone and IV, now under development at 
for temperature variations, Bell Laboratori 


BB BELL TELEPHONE LABORATORIES 
WORLD CENTE F COMMUNICATIONS RE ARCH AND DEVELOPMENT 
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formula for 
the space age... 


esearch 


+ 


one example: 


quantity production 
of : : 


rite for “FACILITIES & CAPABILITIES O 


SUNDSTRAND TURBO 


PACOIMA. CALIFORNIA + DENVER. COLORADO 


Sc pt mber-October 1958 
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Surface Preservation Group 
Discusses Various Coatings 


At New York City Meeting 


EXPERT TECHNICAL ADVICE 


from the world’s largest producer of special vacuum-deposited coatings ! 


Free Reference File 


LIBERTY vacuum-deposited COATINGS 


LIBERTY MIRROR DIVISION . Brackenridge, Pa. 
LIBBEY-OWENS-FORD GLASS CO; 
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PRODUCER 
OF 
SOLID PROPELLANT 
ROCKET ENGINES 
FOR THE 

NIKE HERCULES... 


THIOKOL 


KON (ei-1e 


DIVISION AT MARSHALL, TEXAS 


Solid propellant rocket engines that power many of the latest 
missiles so vital to America’s defense, are mass-produced by 
Thiokol at the U.S. Army's Longhorn Ordnance Works. Among 
these are the powerful anti-aircraft Nike Hercules, and the 
Falcon, and Lacrosse missiles. 

Shortly, Longhorn will be mass producing the Army's newest 
solid propellant ballistic guided missile, the Sergeant. 

Engineers, scientists — perhaps there's a place for you in 
Thiokol'’s_ expanding organization. Our new projects present 
challenging problems and the chance for greater responsibility. 


= 
Thcokol & CHEMICAL CORPORATION 


TRENTON, N. J. > ELKTON, MO. + HUNTSVILLE, ALA. + MARSHALL, gy 
MOSS POINT, MISS. - BRIGHAM CITY, UTAH + DENVILLE; N.j.+ BRISTOL, 


® Registered trademark of the Thiokol Chemical Corporation fér its liquid polymefs, rocket propeliants, plasticizers and other chemical products 


Ont 


September-Oc tober 1958 
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EAL COMPANY . 
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THE ALL NEW ORSGHELN BRAKE CABLE IS STRONGER, LASTS 
LONGER, AND WON'T TWIST, CURL. “OR SNAKE BECAUSE JT 15 A 
NEW CONCEPT IN CONDUITS. EXHAUSTIVE TESTING HAS PROVEN 
HAT IT WILL IMPROVE OVER ALI f Y BY A ICH A 

PER CENT. 

COMPRESSION LOADS IN EXCESS. .OF 3900 POUNDS ARE GUAR 
ANTEED. THE FLEXIBLE EXTENDED VINYL COVERING WEATHES 
SEALS THE INDUIT AND RESISTS ABRASION AND CORROSION. THE 
ETHOD OF SWAGING THE* CADMIUM PLATED END FITTINGS PRO 
IDES GREATER TENSILE STRENGTH THAN HAS EVER BEEN OB- 
TAINED IN BRAKE CABLES 


DETAILED INFORMATION AND ENGINEERING ASSISTANCE 
abies ON REQUEST. SAMPLE CABLE ASSEMBLIES AND DRAW- 
LaeerreD WITHIN 24 HOURS. 


IS 


s 





EXPERIENCE 
IN 
ORDNANCE 
WORK 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Gun Mounts Leveling Sockets 


Gun Carriages Axle Bearings 


Howitzer Carriages Nozzle Plugs 


Drill Guns Traversing Mechanisms 


Pilot Models Bogie Hubs 


Breech Rings Rocket Cases and Launchers 


Navy Yokes Landing Mat Machines 


15° H.C. Projectiles Fork Lift Trucks 


Shell Crimpers Half-Track Carriages 


Firing Mechanisms Skysweepers 


Tank Turret Redesign 


AETNA* STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 
General Offices: Pittsburgh, Pa. + Plants: Ellwood City, Pa., Warren, Ohio 
Research Laboratory: Akron, Ohio 
CONTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES + CONTIN- 
VOUS ELECTROLYTIC TINNING LINES «+ SIDE TRIMMING AND SHEAR LINES AND 
OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAMLESS 
TUBE MILLS * DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT + ROLLS AND 
CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER, PLASTIC AND CHEMICAL 
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More Ordnance R.O.T.C. Honor 


Cadets Receive A.O.A. Keys 


{) 


4° 


R. M. Brown G. K. McFarland R. M. Farnam 


A. O. Pittenger, Jr. 
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MAKING MISSILES MISS...70 SAVE YOUR LIFE 


Missile warfare may 

BUT IF IT DOES 

Is there somethin 
stop, defiect or destroy an en 
sile screaming down from outer spa 

at a speed that st ers comprehen 
sion carryvin warhead that can 
obliterate its tar 

We've only a 
Can we send at 
its computin i ~ many skills 
we blind its rada yes nw wv , , )_rad 
a meteoric ro ; ge tig. a 
we fool it into 

The an 
devices Ali 
measure designed to make 
miss 

Electronic countermeasures. 

Other kinds, too 

Many brilliant minds worl 
the problen 11! 
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Michigan Post Membership 
Committee Launches Drive 


With Luncheon At OTAC 





U.S. NAVAL HOSPITAL 


stores oxygen at 3,000 psi 
in National SEAMLESS 
Steel Cylinders 


THE U. S. NAVAL HOSPITAL at San Diego, California, 
is using nine 47.5-cu.-ft.-capacity National Seam- 
less Steel Cylinders to store oxygen at 3,000 psi. 
Each cylinder is approximately 33 feet, 9 inches 
long, with 18-inch O.D. x .750-inch wall. 
Whatever gas you store, under whatever pres- 
sures, you can rely on USS National Seamless Steel 
Cylinders to provide the very ultimate in strength For more information on National Seamless Cylin- 
and dependability. Pierced from solid billets of ders for gas storage, write to National Tube Divi- 
highest-quality steel, each cylinder undergoes a sion, United States Steel Corporation, 525 William 
severe hydrostatic test before it ever leaves the mill. Penn Place, Pittsburgh 30, Pennsylvania. 


National Tube 
Division of 
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HOW SCATE lei a's 2 BASIC PROBLEMS 
in testing 
electronic systems 


Many complex electronic systems—missile guid 
ance is a good example—may require testing that 
takes days by conventional methods. Yet the end 
function of such a system may last only a few min 
utes—even seconds. 

Other systems, though less complex, must be 
tested in such large numbers that adequate per 
sonnel are frequently unavailable to perform tests 
by conventional means 

The SCATE system of automatic test equipment 
can solve both problems. It provides self-checking 
automatic testing which is fast, flexible and fool 
proof. 

The system evaluates all 
important parameters of 
equipment under test, in . 
cluding: t on 


‘ 


1. RF sensitivity, center fre 
quency, band width, powe j 


output, noise figure 
j 
' 


f i 


. Audio frequency gain, banc 
width, power output 

. Video pulse circuitry 
cluding pulse decoding 
logic, digital compar 
pulse delays 

. Voltage levels, DC and A 
y Servo respor se 

. Mechanical response 
Stromberg-Carlson has standing designs for a 

the standard components which go into a SCATI 

system, and is fully experienced in designing cu 

tom components which may be required in any te 

system 
Complete detail: 


; 


Stromberg-Carlson 


available on request 


x Missile g idan an be tested automatically by the SCATE 
Bre, 7" 

oie 

33 


Z assem nate, ogee ‘ . — j 
‘ ? 


rg 


niet 


sc STROMBERC-CARLSON GD 


N ! ef 


September-October 1958 








SPECIAL INDUSTRIAL USES — Sswxision Atsire (Coma 


Nebraska Post Honors 
Col. Norman C. Pardue 
At Meeting In Omaha 


Nebrask: 





Db 


a. 


3, on. 


OF CLEVELAND TUBING 


Shown here are a few examples of special applications 
of Cleveland tubing. 


These illustrate formed tubing: —used for cushioning a 
large automotive part... for protection of an ammunition 
component... of various items printed and plain used in 
radio and TV ... curled and disced for packaging a hear- 
ing aid battery .. . for protection of threaded parts. 


Cleveland tubing made of high grade chipboard or kraft, 
and in combination with acetate, foil or other materials, 
can be fabricated to your particular requirement. 


Regardless of how intricate your 
problem may seem, let us help you 
solve it. No obligation, of course. 


e DR. DAVID HART 


Why pay more? For quality products . 
call CLEVELAND! 








PLANTS & THE SALES 


== LEVELAMD CONTAINER ==. 


otreon WASHINGTON, 0 
CHICAGO co. ROCHESTER. N.Y 


en 6201 BARBERTON AVE. - CLEVELAND 2,OHIO “FS! "inirono. 
10% ANGELES 

ALL. FIBRE CANS + COMBINATION METAL AND PAPER CANS ee 
PLYMOUTH, Wis ABRASIVE 
JAMESBURG. ND PIRALLY WOUND TUBES AND CORES FOR All PURPOSES DIVISION 
OGOENSBURG NY CLEVELAND CONTAINER CANADA, LTD 


Plants end Seles Offices TORONTO AND PRESCOTT. ONT Soles Office MONTREAL 


at 
CLEVELAND 
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it takes knowledge in depth to bring a military contract through on sched- é . 
ule, whether prime or sub. We have it: our specialists in metallurgical re- 7 
search, development engineering, production engineering, fabrication and 
assembly have had long experience working with DOD and contractors, on ha 
components as well as complete systems. We back them up with five large = 
metalworking and manufacturing plants. If our capabilities in these fields can 











help you, contact one of our sales offices or: Director of Defense Products, 

> ‘ - ‘, ” , fwici 7 " afi A recent product of our 
American Car and Foundry, Division of AC f Industries, Incorporated, lobelention. aaaabiiite. ts 
750 Third Avenue, New York 17, N. Y. Sales Offices: New York—Chicago= the loader and transport 


, " 1 : , . . . . p f the “'R a 
Cleveland—Washington, D.C.—Philadelphia—San Francisco—St. Louis, pr oP missile. Bell 
Aircraft Corporation: prime 
contractor for the “Rascal”. 






AMERICAN CAR AND FOUNDRY 


DIVISION oO Ff INDUS T 


Seedente for Neen 


For example: Missile Ground Support and installation Equipment 
Artillery Shells +« Radar Structural Members + Armor Plate * Armored Vehicies 
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OUR WORLD 


e COL. CHARLES OTTO GUNTHE! 


Sl! 
MVE £4 FEO A a 


BALTINORE*DENVER* ORLANDO 


e@ WILLIAM FLOYD BEAS 
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Give this to 


A DEFENSE-MINDED FRIEND 


| E'T him know how the Ordnance Association works for the national 


“defense along with our armed forces... and how his support of the 


\.0.A. can really help 


At the same time, be sure to explain the benefits and services of 
membership (listed Ly low ). and tell him ol thi personal satisfaction 


you derive from being a member. 


Fe Orpnance Magazine (bimonthly). x THe Common Derenst 
Newsletter (monthly). x& [NpustriaL PreparepNess (bimonthly). 


¥%& Membership in a local A.O.A. Post. 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Bui'ding, Washington 6, D. C. 


APPLICATION FOR MEMBERSHIII 


NAME 


ADDRESS 


COMPANY 


POSITION 


tna dna ain add annem a eal 


pmo oe - 





vehicle 
Mr 


WILLIAM L. I 


rter 


IKENS, fo 


el 1 
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Steel structures 
for space... 
from Crosley 


Pod 


Sr ayel 
i 





..... BUILD A BRIDGE ACROSS THE UNIVERSE? 











Where in this world can you find the capacity to create tomorrow’s “out-of-this-world” 


electronics systems ...which will literally build bridges across the universe? 


in resources, plus ultra-n 


odern facilities, pl 
perience m research an 


levelopment in the fields of mussile 


infra-red aad 


vant pacity 
>the enyvinecrinyg Capacity to 


ipacity to create totally new de 


( com iS 
Ices t litse nd expe 
duph e conditions virtually anywhere in the Cosm« ind manufacturing 
capacity to produce tomorrow's electronic systems in quantity —/ 
The fucure belongs to those who stay ahead of onrushing scientific progress 
the wonder world of advanced elect 


tronics ook to the | | Lo 
an yi ll choose Philco' At Phil 


NDUSTRIAL DIVISION 


inead OVER NM 
are unlimited 1 4720 Wissahickon Ave. 


oO Opporcunilies in ciectronics 


mechanical research and engineering. 


Philadelphia 44, Pa. 
282 
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ARMS AND THE MISSION... 


Since 1812 i} and i} 

the U. S. An ) ance ( ! ! | 

our nat il see Today, | \ 0 

Corps small a vel l 

I gua he pea 

f powe ir ‘ ta 

ea and I air. 

The U.S.Hoffman Mac ( | 
eap te eseare 

ma f progra { 

Ar | 

l S. Ar 0 ( I 

I portant fe H 
g) " ‘ 

exacting { 

help et t , 

relat and perf Ce 

Write to 1 H M ac ( 

] I th Ave N Y } 


U.S.HOFFMAN {8S A PRIME PRODUCER OF ARTILLERY SHELL 


AND PROJECTILE FOR THE ARMED FORCES 





~~ AAEINESAUNSALNMUS 





NEW DEVELOPMENTS 





New B-52G Mounts Missiles 


“Thinking” Machine 


Manned Space Craft 





Night Vision Device 


Inertial Flight System 
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surtace-air 
time-division 







Developed and produced by Radio ¢ ‘orporation 
of America for the U.S. Air Force, the Time- 
Division Data Link system employ digital 
transmission for the transfer of control informa- 
tion between ground environments and airborne 
systems. The use of digital techniques of high- 
speed computers brings the concept of automa- 


tion to the field of communications and guidance 





DATA LINK 


RADIO CORPORATION of AMERICA 


ail DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 





of airborne weupon vVstem Application of 
the sy tem are: ground cont olled aint reepl mii 


le quidance and control. return to base, en route 





ai traffic control, automatic land ng usten 

factical upport Thi new RCA deve opment 
is compatible with NATO Data Transmission 
Specifications, and ts of important significanes 


both to military and civilian flying 








Ce a ; New Developments (Contd.) 
BM SOFC, Leak proof ~»ix ies om she ssp w aster space. The sytem is com 


Shut-off ts gs ca aro ee cigd 
of Laquid Fuels onsen Storer 


SPECIFY: 


Chest ” samc y elliptical 
GATE VALVES - Sel | 








Chevron Packing 
Expands as pressure ALER 
Uj / “Ne _—— 


=_— — 















increases to prevent | 
escapage at stem. . 
| 
| | 
Chest Vented | 
to Pipe Line 
Seal on one side vents . 
chest to pipeline, thus 
preventing locked-in 
> e buil Ss. 
pressure | Jur RAEI ete AN 
Ba er ecK 
P Micro-finish sl i 
Wedge a 7 - Se on 
Seating surfaces are ower and instrument payload of Explorer IV 
precision finished for 
exacting metal to metal 
fit against seats and it ' . cover —— A eart ; 1. 
*,* ( ] tu rf 
Positive ; , 
Shutoff Seal i 
Located in one side of : i 
the wedge only, this seal enu ‘ 
compresses against role thre tion of the aer 
valve seat forming an ' ' | ' 1} \f 
absolute shut-off. 
Integral Amphibious Lighters 
Body Seat reaeray See i 
Integral design elimi ‘ f * 
nates threads, welds & 
other objectionable sur- 
fa e wres i} wities. 
\ ) ( 
® Proven under environmental field 
conditions, these contour engineered 
Gate Valves seal equally well with line 
flow in cither direction. Seal in one side 
of wedge vents valve chest to pipeline 
preventing dangerous pressure buildup. tere ( 
Valves are available in various sizes ina 
range of metals. Write today for literature 
and the name of your nearest : 
Hamer representative. . : 
See Antisubmarine Bomber 
7 d | ( 1) 


a <P 


Send for FREE Bulletins LIG, VCG B 5 5 


ER a BRR? vscwes rxvc 


58.1B Box 1851 — Long Beach 1, California 
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_USI’s 
> NEW 


MILITARY SYSTEMS 
PLANNING GROUP 








Nb: Ae EE Be © 








ore | Ss Semmes) 78 lS en oo 


U.S. INDUSTRIES, INC., announces the formation 
of a new Military Systems Planning Group, designed and staffe d 
to help meet tomorrow's military problems today! 
Composed of leading research engineers with extensive ¢ Xperience 
in missile support, detection and surveillance systems, this Group 
represents broad-spectrum capabilities in the field of operations 
research, applied mechanics, flight dynamics, radar 
and infra-red technology, guidance and control 


The Planning Group functions as an integral part of 
USI’s central management, coordinating the capacities of the 
various USI divisions to satisfy and anticipate weapons and 
space systems needs of the Armed Forces. The 15 divisions 
of U.S. Industries are active in research, deve lopme nt and produ tion 
in the fields of automated heavy machinery, electronics 
aircraft and missile components handling equipment fo 
liquids and gases, nucleonics, military ordnance 
and a wide range of other areas 


The Military Systems Planning Group focuses USI resour ’ facilities on 


oe 2 - @ 





Ground-based ship- ai - 

borne and airborne Handling an i } tand 

detection and surveil ing syste for le equipments for | 

lance sub-system ind space el le ons and sj t 

For further information, ple ite or call 
250 PARK AVENUE 
USI U. Ss. INDUSTRIES, INC. NEW YORK 17,N. yy. OXFORO 7-4141 
Divisions ind subsidiaries centrally involved 1! militag teu ] 


KETT TECHNICAL CENTER, INC. . CLEARING MACHINE CORP. @« ELECTROMAGWNETICS GROUP 
WESTERN DESIGN AND MANUFACTURING CORP. «© US | ROBODYNE, INC. ¢ SOLAR-CHICAGO COMPANY 


.-plus nine other divisions and subsidiaries engaged in industrial manufacturing 
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New Developments (Contd. ) 
Can you New Army VTOL Craft 
Th ES 4 Giltwing vertical take-off 
diversified 


equipment | 
. ae VEN Te is the first tilt-wing New Powder Container 
PEAR RMM rer 1 complete sevesully the full Anew lightweight 





Deve 


Ohio 


» to 150 


REPRESENTATIVE 
EMHART-BUILT 
EQUIPMENT: 


Cartridge Processing 
Equipment 


Vibration Testing 
Machines 


Precision Power Presses M25 powder container. 


Power Press Feeds and 
Accessories 


Automatic Threading and 
Trimming Machines 


Automatic Glass Container 


Manufacturing Machines 
Automatic Packaging 
Equipment 


led 
Materials Handling Parachutable Tank Destroyer 
Machinery | LIcK = , a 


Multi-Positional Booms ' as 

for Work Aloft (Skyworker) ' " ‘a . vehedow Humidity Via Rocket 
corns . SF ' P 

Water Distillation Systems ; 


Noise Suppression 
Equipment 


Plastic Forming Machines 


Atomic-Age Lubricants 
If interested CHa) \ series of radiat tant 
SPECIAL a 
PRODUCTS 
MANAGER 


EMHART MFG. CO. 


HARTFORD 2, CONNECTICUT 
a88 ORDNANCE 
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CINCINNATI 4 
HY DROSPIN. B 


Meta-Dynamics Division 
CCINCI pce H dr Us in THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U. S. A. 





NEW AiResearch steering 
control systen?® 


Combines 
Acceleration Switching 
Valves And Hydraulic Specifications 
“Printed Circuit"' Actuator load (range) 90 to 150 in. lbs. 


More reliable and responsive...this and leakage. Electrical input (nominal) 28 volts 
lightweight electro-hydraulic steering The acceleration switching servo DC—10 Milliamperes 
rv La lal / 


control system converts low-level ele¢ valves provide positive control of spool Pressure range 500 to 3000 psi 





tronic signals from the main guidance _ velocity, thereby achieving greater reso- Rated flow to 2 gpm 
system into hydraulic energy which lution, reliability and response even at Mosating Manifold 
actuates the mechanisms steering the extreme temperatures, External leakage None 
missile Easily installed and removed as a com- a) £500 psi 

Packaged as an integrated unit, the _ plete, interchangeable unit, acceptance ee ees 7500 psi 
three servo valves and six control actu- testing of this compact system can be Tieacicianen epasetinn tates 
ators are mounted on acommon manifold accomplished prior to missile installa aid , on F to 450°F 
and powered by fluid or hot gases. The — tion. Suggested applications are: missile rn 65°F to 750°F 
simplified “printed circuit” system of surface controls, jetavator controls, and ere 
integral passageways within the mani vector and nozzle steering controls. Your adeeenies 











fold eliminates all external plumbing _ inquiries are invited. 


ENGINEERING REPRESENTATIVE AIR PPLY AND AERO ENGINEERING ICE IN MAJOR CITIES 


THE CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix on 


Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 





Temperature measurement 
posed no problems for Apollo 


--.and you’il have none with the MRC 
Universal Temperature Measuring System 


When Apollo was ranging the heavens he had no temperature problen 


because he was God of the Sun. Today's missile engineers, being morta 

have had to find the vital key to many temperature problems in the race to 
conquer space. Now after years of development, Magnet Re 
Corporation has solved these difficult problems with the Universal Te 
ture Measuring System. A system so reliable SO accurate 

under all conditions, that it reduces the me 


routine procedure. 
THE M RC UNIVERSAL TEMPERATURE MEASURING SYSTEM PROVIDES 


Complete Channel Isolation « 

Wide Range Flexibilit 
Versatile Pick-up Compatit 
Semi-Automatic Calibrat 


Elimination of Temperature Refere 
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MATERIALS PROGRESS 


George S. Brady 


Snap Rings 





kas, 


Hoz-Fas-Ners Synthetic vs. Natural Rubber.—A 


ite 1 


THE 
BEST 
INDUSTRIAL 
FASTENERS 
FOR THE 

MONEY Threadeutting 


Springtites 


- 
| 2 
. 


eran ll 


Helical Spring 


Lock Washers y 
; 


j 


EATON-RELIANCE 
cost-reducing fasteners 
do the job easier, faster, 
surer ..-. 


you choose industrial fasteners for any type 
first for two thin Ol ALITY and 
vive you both Eaton quality 


the result of many year expcrience hig 
necrin tandard ind an efficient quality con 


tem. Eaton also gives you production and 


geared to your schedules. ‘The Eaton price is low 


consistent with high quality because machiner 1S 


modern, en yvees are skilled and the raw steel is 


cold draw on rolled and heat tr ite to rigid 
pecilicatior 1 an rely on Eaton-Reliance in- 


dustrial | ne. F lo design and_= industrial 


engimmnect ,n ) fast-moving industri uch as 


automot Parry mplement con truction machinery, 
apphance wention ; \ An examination of our 

plete ling le ( n Enginees 
ing Bulletin 4 iw how vou the 


vic Panes I Vp availabl and 


S tic 
ve you Ire | on cuttine out Elastic ynthetic 


fastener cost end for acopy t 
or request one of our industrial 
fastener engineers to call Lhere is 


no obligation 


a RELIANCE DIVISION — 
EATON MANUFACTURING COMPANY 
= harles * Massillon, Ohic 


510 < Avenue s 


(cay) SALES OFFICES: NEW YORK @ CLEVELAND @ DETROIT 
“CHICAGO © ST.LOUIS © SAN FRANCISCO ® LOS ANGELES 
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Vought Vocabulary 


/ 
Cru . sad CY III: Navy’s new automated fighter 


Automation multiplies the efficiency of the pilot of 
Chance Vought’s new all-weather fighter 

Its armament battery of guided missiles puts him in 
command of a missile base that flies at more than twice 
the speed of sound. Its advanced equipment provides 
Freed by 
mation from cockpit routine, he focuses on strategy 
Multiplied in power and judgment, the Navy pilot of this 
Crusader II becomes a multiple man. 


him electronic vision, instant reactions ito 


One of the most versatile weapon systems ever de 
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is a flying missile base 


defense thi new mterce 


Americ is 
fight at altitudes above 95 percent of the eart! 
It will operate under all w 
from carrier decks or advanced 

Crusader III will give the U.S. Navy the lows 


all-weather Mach 2 plus fighter available 


Vise dl for 


eather come 


phi ré 


iirbases 


OUGHT AIRCRArT 


RP RPORATEL iaes rex aes 





Materials Progress (Contd.) canizer. It gives greater heat resistance 


for tire use and ; F g colored 





ibber, it is of the polyisoprene type but rubber 
ias deuterium \ hydrogen) attached The 1IS¢ ol ilica ! : f carbor 
tead of ordinary ack also has made possible bright colors 
iterium atoms have n rubber, but more important is the in 
other than have VC resistance, | to 45,000 
akes the prod mil vear life have been shown for 
uct more fluid-clastu ilhiea-filled tire Godtre L.. Cabot 
has now gone into the manufacture 
Vulcanization without Sulphur.—//e ( his “white carbon black” which previ 
/ ler ~=Company Wilmington, ously was imported from German Ihis 
Del. has developed a method of rubbet company's Cab-O-Sil is 99 to 99.7) per 
vulcanization without the use of sulphur cent pure silicon dioxide, with a particle 
making rbon-to-carbon cross-link ive of 15 to 20 millimicrons, made from 


of the molecules with a peroxide vul- silicon tetrachloride. 


TEXTILE made it 


on sub-contract 
and cut costs 


At Textile Machine Works, sub-contract work is a two-way 
street. That's why we evchange facilities lists with hundreds 
of plants, large and small. As a buyer and a sub-contract 
manufacturer we are vitally concerned about low manu- 


facturing cost, quality work, and deliveries made on schedule. 


Lets find out ifwe can be of help to you and you can be of 
he Ip to us. Write for a « oOpy of our booklet, “A Modern Plant 
Geared to Precision Production.” We'd be glad to receive 


your literature in return, 


Let 


oe» ig 


TEXTILE MACHINE WORKS © READING, PENNA, 
Engineering * Tooling * Modern Machine Shops * Precision Assembly 


Mechanized Foundry * Over a Million Sq. Ft. of Manufacturing Floor Space 
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Eyes for Satellite —The “weather eyes’ 
on the Army satellites for collecting me 
teorological data have a practical simplic 
ity of material design The entire op 
tical unit weighs only 3.5 ounces. The 
two eyes are mounted back to back to 
look in opposite directions through 3-inch 


holes in itelli vith a direction of 


ibout 600 miles 
weep itelhi rotation is about 
volutior 
eve cell is of 0.010-inel Py pe 430 
stainless steel welded to the cylinder. The 
parabolic quartz mirror is bonded in 
place with Pliobond cement The infra 
red energy from the clouds is focused on a 
tiny square | ulphide detector, and the 
signal is recorded on magnetic tape fron 
whence it can he released on comma 
from ground telemetering § statior Phe 
ribs holding the detector are of pe 430 
stainles teel spot-welded to the man 
cell and silver-soldered to the detector cell 
The steel parts are gold-plated to mini 
mize the effects of radiant energy. Sili 
con hatteries, to differentiate be 
ind night, are mounted in the 


frame holding the detector. 


Thin Oxide Film.—Aluminum-oxide 
film no more than a millionth of an in 
in thickness, or about one-twentieth the 
vavelength of light, has been produced 
by the Westinghouse Re 
fories for u iS supports in 
imaging tu 1 thin, tran 
permits electron » pass thro 1 without 
interfere it it is exceptionally strong 

film is made hy rubbing 


, 
on one sid f a shee 


of aluminu vith a strong alkali 
and then placing the foil in at olu 
tion to eat ry the uminum metal 
leaving the thin x1d I l the 


other side 


Nylon Machine Screws 


nd electror 


with rou 
tomatically 
fron 
is the n 
color n 
of metal 
quired 
automat 
anchor 
metal ser 
had in color 


or for coding 


Superhard alloys 
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Plastic for Cans 


Materials Progress (Contd. 





Plastic Pipe 


Investment Casting 


Oilless Bearings 


Seamless Tubes 


ent 


New Type Roofing Sheet 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 








Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 











296 ORDNANCI 











Here’s cost-cutting news if you must package defense items. 


Official load limits 





for triple-wall corrugated 
have been increased 


Look at these new load limits! 


by truck 
ee 2 


re 


gross weight 


An interim revision of PPP-B-640 governing 
shipments to the military procurement 
services now increases the load limits for 
triple-wall corrugated containers from 

250 Ib. to 350 Ib. Tt evision PPP-B-00640a 
became effective January 14, 1958 


1 
\ 
+ 


x AN LNA 
@ 






2 






ANA 
N\A 








TVA. 
Way 
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by rail 





gross weight gross weight 
If Rule 41 applie If Rule 4] not apy 


A supplement to Rule 41 of Uniform Freight Classification 4 now permits use of triple-wa 
, { rd tor } ' ' 6 it th nit 

corrugated board package ta pme uf d iD. W a 

Pr r to the change R e 4] hig ents in corrugated were limited t 1 bh Fort 

products that do not come under Rule 41, gross weights up to 350 Ib. are now allowed 


A switch to triple- wall corrugated 
can cut your packaging costs 


The co t of packaging often can be Tri-Wall Pak is a sturdy triple 
the difference betwee! ucce ful vall corrugated board that ha 
and unsucce ful government bid meant amazil aving n 
For pat kaging is an inevitable part isers in recent yeal It fills the ay 
of the cost of producing and deliv between ordinary corrugated and 
ering practically every product wood as a packagil vedium. It i 
that the government buys. Packa a clean, ei to-handle packa 
ing specifications are strict, and for | that 
some product the pacKka ing cost trength th low tare. Contains 
can be a significant part the total are ide to your dime 
bid are delivered flat for ea 

Vith triple vall cor ated nov Qur pacKagil engines 
approved for higher loads, you car eady to shov 1 how ¢ 
immediately switch the packagi ad rri-Wall Pal 
of many products from wirebound packagi 
or wooden boxes to low-cost Tri 


Well Pak containes iia oe aes 
Tri-Wall Containers.Inc. 
799 Washington Street, New York 14, N. Y. « Telephone: CHelsea 2-8 


Manuf 


Tri-Wall Pak 











Materials Progress (Contd.) tion te legrees and at mov u 
f 1 ith long the i relatively few hours of 


Pa } mpany, Morton Grove 


Ill., produced a seal ring of Haynes metal 





1) 


it tensile strength New Ball Valve...A_ ball-type valve 
2 000 pounds per ire ine with a that has no metal parts is being produced ceramic LT-1. This material is composed 
} [ ’ ] ’ ] ’ 


ly ' treneth of \27 OOO ound x 


| 
ectru trengt DI ; Industrial 1’) 


Linear Acetal Sheet The ne hu ti ivailabl 


New Insulating Sheet. 


rt ' COT he polymeriza Aircraft Electrical Wire \nother ap side © BR , “ 
inate d retan ‘ er cost of 


shapes 


nts tor Tyy I 1,000 It ir Extruded Titanium Parts 
tical ~=Divisior rt I 


| = range from minus 90 ¢ ( murot ? 1] andl 
hose | ] i e« from 0 to pl degree pare 4 i ‘ ame 


| enheit, and will) withstand Heavy-Duty Pumps Seal.—l or cost 
120) pounds pet (dl ituatior here metal pump il al 


} ] 4] ri ' , t it 









TO AID DESIGNERS AND ENGINEERS 


available now at the 
H. P. White Laboratory 


RANGES: Can acommodate ai! small arms and auto- 
matic weapons, as well as other weapons, equipment 
and devices requiring controlled, isolated test areas. 


BALLISTICS: World wide reputation as one of the 
leading private ballistics laboratories. Specialized 
experience in the development and application of 


powder actuated tools and devices. 


PHOTOGRAPHIC RESEARCH: H igh speed, 
standard speed, and time lapse motion picture pho- 


tography .. . accurate, scientific data reduction from 


motion picture film. Equipment and services avail- 
able wherever you are-—or at the H. P. White Lab- 


oratory. fe 
MACHINE SHOP: Complete for parts 


manufacture and repair as well as pro- 
totype manufacture A / 
WRITE TODAY FOR ILLUSTRATED BROCHURE 


H.P.WHITE LABORATORY 
RESEARCH - DEVELOPMENT ENGINEERING 
DEPT. X, BOX 331, BELAIR, MARYLAND 
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Never Before 


New pedal operated 
inching control per 
mits positioning of 
the load with pin 
point accuracy in 


either forward or 





reverse range, 


Now Allison Toraqmaric Drive brings new power, ease and precision to big fork-lift trucks 


Now, for the first time, here is a full power-shift transmission for giant fork-lift trucks 


It’s the new Torgmatic CRT-3331-3—specially designed to handle maximum 
engine torque in vehicles with limited chassis space, such as fork-lifts, underground ore 


carriers and other material handlers. 


Its converter multiplies engine torque up to 350% —delivers this power with 
silken smoothness—climinates load-tipping jolts 


Its proved-on-the-job planetary transmission lets you shift under full ps II 
speeds—3 forward and 3 reverse—for faster work cycles 
The exclusive oil-cushioned inching control permits enviable precision 
saves you time, money and equipment 
For truly modern, materials handling equipment, it will pay you to get the A QMATIC story. 


Ask your equipment dealer, or writ 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis 6, Indiana 


+t 
@/ TORQMATIC DRIVES 


September October 1958 - 








ROCKETS AND GUIDED MISSILES . 


Alfred J. Zaehringer 
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A Research Project of Dr. Harry Nyquist, 
Senior Scientist, Stavid Engineering, Inc. 
PROJECTS INCLUDE 


CURRENT STAVID 


tronics such as Information Theo 


Dr Nyqui tisa pioneer in adv nced areas of elec 


and circuit noise, and is credited with nearly 1 nt 1 th d of commu 
cations. He is now contributing his exceptional! 
on a far reaching anti-missile system. Men like 


out ding scientists and engineers who ar 


years al 1 of actual sy 


In § vid's objective engineering atmospl! 


electre 


manulacturing teams are producing a wide range 


branches of the military. Typical of such projects is the REGUL 


ij 
iO 


guid ince system, designed, built and maintained in opera 


Ss TA V/s D Engineering, Inc. | 


Lyrae 04 ™@ LOCLAAGDIU 


/ 
CZ 





Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team. 











ARMAMENT ELECTRONICS 


W. H. Van Vliet 





Bomarc Guidance 


Antijam Filters 


Traveling-Wave Tube Amplifiers 


Electronic Brains 


HC) 
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Here’s proof: 


MAGNESIUM WHEELS WIN AGAIN! In 1958, and 


e every year since 1950, the Indianapoli 
agnesium a oy Motor Speedway winner has ridden to 
victory on magnesium wheels. So well have 


these wheel stood up to this rugged 


. 
wheels can “tak it” exhausting ordeal that every car in the 
race Was equipped with m iwnesium wheel 


> 


est terrain, the M274 utilizes fully the light, strong, dura 
ble characteristics of magnesium. Because of itsstrengtl 
this 900 Ib. vehicle can carry 1,000 Ibs. of equipment 


THE MULE, M274, with its extruded magnesium platform and 
cast wheels is the army’s first tactical vehicle to carry more 
than its own weight. Designed to operate over the tough 


=¥ 

— =e: ) 

awww 
CRCOROMO” 
corge corriers 


tractors field kitchens trailers 


illoy wheel 


AIRLIFT EQUIPMENT is an excellent application for light ideally suited for magnesium 
Many types of vehicles used information contact the ire il 
write to THE DOW CHEMICAI IMPANY, Mid 


Department MA 14125 


weight magnesium wheels t Dow 


for airlift and air-drop operations, as well as for electron 
housings and other types of military equipment, are made — igan 
with magnesium. Shown above is airlift equipment 


YOU CAN DEPEND ON 


September October 195% 











NEW SPACE ARMAMENT 
STOP-START 


HIGH SPEED 
New Army-Navy Sounding Rocket 
feature) — 


1. MULTIPLE RUN 


STOP-STARI 


Operation as de sired 





atall speeds. 

$50-9,000 PPS 

without goose control unit 

or change of motors, 
INTERCHANGEABLI 

SLIT APERTURES 
permitting shutter speeds 

up to 1/900,000 of a second. 
REMOTE CONTROL OUTLET 
DAYLIGHT LOADING. 


CONVENIENT ILI5V 
AC-DC MOTORS. 


Exclusive NEW, ROTATABLE PERISCOPIC LENS 
tor <4S7A/A Gun or''C’”’ mount Cameras 


Delivers sharp images at temperatures up to 1000°1 
.where slip stream surface friction at high speed 


produces extreme heat. 


2mm [3.5 with FULL l6mm COVER 
AGE... T-stop calibrated. 

2. VERSATILITY OF MOUNTING. Al 
lows camera to be placed inside air 
frame. Lens extends outside (2 opuon 
al extension ) 

. 560° LENS ROTATION on horizontal 
and vertical axes. 

. INTEGRAL LENS SYSTEM... not 
relay or attachment. 

. HL-THERMO CONSTRUCTION, Ex 


posed optical element solid quartz. Ele 


1OO0O0 


ments are air spaced... not cemented 
Metal components stainless steel. 


. STANDARD #5 DROP-IN FILTERS 


WRITE for Bulletin to 


WOLLENSAK 
Optical Co., Rochester 21, N. Y. 
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DRONE and SMALL MISSILE SYSTEMS 


Research and Deve lopment at Rheem Aircraft Division has a record of 


achievement in the field of drone and 


sn all I issile Ssystel 
Phe capability for complete “program management 


| 


manifested in the list of current and completed proj 


and the areas of responsibility cover 


DECOY SYSTEMS 


> 


> 
~>— fo 


PENETRATION SYSTEMS 


RHEEM MANUFACTURING CO. AIRCRAFT DIVISION 











NORTHERN INDEX TO ORDNANCE 
ORDNANCE VOLUME XLII 
I NC ORP ORAT E D @ The Index to Volume XLII of Orpnance, with 


title page for binding, is now available. It will be 


s UBS ! ] IARY sent free of charge upon request to the Editorial 


NORTHERN PUMP 
COMPANY @ It covers subjects in the following 1957 and 


1958 issues: July-August (No. 223); September- 


Offices at the address below 


x * * 


October No. 224); November-December (No 


MINNEAPOLIS 
VEL itdense.\ 225); January-February (No. 226 March-April 


No. 227); and May-June (No. 228 It is ar- 


x* *« * 


PRIME SUPPLIER TO 
BUREAU OF A AMERICAN ORDNANCE ASSOCIATION 
U. s. NAVY 708 Mills Building ° Washington 6, D. ¢ 


| 


ranged alphabetically by subject and author 




















HERE ARE A FEW EXAMPLES OF THE PROBLEMS 7 You Can Afford This 


WE ARE PREPARED TO SOLVE 


General Electric 
Lgeid tow anya Computing 
raracessinn te ip . Service: 


ut and fill ealeulations for 
highway constructior 


ign caleulation 


programn 


Mathematical or scientific equation and 
problem solving 


Product or organization simulatior 


cribe 


now avatlable 
ndustry, busine educatior 
litary and government. Faciliti . 
P ’ 
nelude a large and ve itile high ‘a4 
2, @ 
capacity computer and a staff of 70 —~s 7 
analysts, programmers, code lead 
in ae computer appheations field It’s true! The programming and computer time to solve design 
! or nfo tic , . . * . aan aes “ > 
more information, check problems for a series of telescopes 16”, 36”, and possibly 400” —twice the size of 
the largest telescope now in existence — figured out to approximately 30 cents per 
together with your name, title and engineering man hour! It is estimated that a team of 3 mathematical analysts 
addeve -* company letterhead. t would have required more than one year of manual calculation to solve these 
the office listed bel it right complex problems 
Perhaps you have a problem General Electric could solve with similar savings 


Progress /s Our Most Important Product nplete information 30:S Alpine 4-3171 — P/ 
GENERAL GQ ELECTRIC $200! cm 


problem ory blems above 
ruut and mail th coupon, 
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The Janitrol line of liquid heaters provides versatik 
packages ranging in capacity from 9O,000 to 1,000,000 
Btu per hour. They provide reliable heat—at specified 
temperature lor vaporizing or maintaming temperature 
of missile fuels, for instant engine starts in any weather 
windshield defrosting, comfort for personnel, cargo and 
equipment protection 

Liquid heater reliability is a result of refinement and 
design simplification over a period of ten years of produc 
tion. Proved in Arctic and Antarctic use, they are already 
serving in fire crash trucks, prime movers, ice remova 
units, and in heating decontamination and cleaning fluid 

We'd like to discuss with you any heat requirement 
you have for missile handling and ground support equip 
ment or vehicle lor fuel processing or for protection 
of equipment and personnel. ¢ all in your Janitrol 
PCPPCsScHLatliye 


Janitrol Aircratt Division, Surface Combustion ¢ Ory 


Columbus 16, Ohio 


September-October 1955 


wv 


Janrrroe 
= 


pneumatic controls « duct couplings & supports « heat exchangers 


combustion equipment for aircraft, missiles, ground support 








RECENT PATENTS 








Kemovable-Cell Battery 


Air and Oxygen Supply 


Mine-Mooring Device 


} 





e for Loading Bombs 


Toxic Incendiary 











Fig. 1. High-altitude suit 


Smoke Tracer Composition 


Air-Dropped Grenade 


Target Seeker 
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NAVY’S NEW ATOMIC DEPTH BOMB 
ANSWERS THREAT OF ENEMY SUBS 


THE NEWS THAT “BETTY” is now an operational weapon completes another 


chapter in the story of the Navy’s great contributions to the defense of out 


country. And we are proud that the Navy Bureau of Ordnance and the Naval 
Ordnance Laboratory, White Oak, Silver Spring, Maryland, developer 
of AMF for the productio1 
“Betty”. This is another demonstration of the fact that, when it 


the tough jobs, AMF has experience you can us¢ 


ort 


significant weapon, called upon the facilitie 


Government Products Group 


GOVERNMENT 
PRODUCTS AMERICAN MACHINE & FOUNDRY COMPANY 


1101 North Royal Street, Alexandria, Va 





Los A 


September October 1958 








F CHRISTIE 
ror SILICON 
WSS POWER 


Testing RECTIFIERS 


Available in Industrial and 
Military types. Military type 
meets specs MIL-E-4970 and 
MIL-1-6181. Other stationary 


30 to 300 Amps and mobile styles available up 


to 1500 Amps 


and general use 


© Closely Regulated 

¢ Fast Response 

© Underwriters 
Approved 

@ Rigid Quality 
Control 


Write for Bulletin AC 58-A ® 


CHRISTIE |} 


ELECTRIC CORP. Pe py 


Jept. OR, 3410 W. 67th St 
los Angeles 43 





Over a Quarter Century of Rectifier Manufacturing 








THE TREND 


IMPERIAL, 
TRACING CLOTK 
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The Great Arms Race. By Hla 








REVIEWS 
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f AMERICAN STEEL | 





wed euse. 
l~ iss 




















| WAREHOUSE ASSN. 








simplify... 
Save money 
standardizing 


Standardize on AISI 4620 and 4340 and you stand 
ardize on fabricating and heat treating processes 
Simplify inventory and purchasing 

Save money by cutting production costs right down 
the line... 

You standardize, simplify and save money when 
you use AISI 4620 and 4340...available coast-to 
coast from Steel Service Centers. For a list of these 
sources write: 


THE INTERNATIONAL NICKEL COMPANY, INc. 


, 
67 Wall Street INCO New York 5, N. Y 
Fane 
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KOHLER ELECTRIC PLANTS 






r wu te to 1 that i 
ene . . ! i 1 t t ti certa lac 
for Military Applications ch some segments of indust ep Ls 
| t tes Mr ald t tiative ft 
Reliable light and power any time, anywhere, for ee Lenttnn cont ‘ 
portable or mobile, stationary and marine use. essent But, at the same time, private industry 
° . the lirect 1 t | i ive bh 
Air-cooled models for mobile units, civil defense , , : " : 
i i 7 { ver 
construction projects. Liquid-cooled models for : é | 
emergency use at air fields, military bases. Marine ' Dettistane Acsonal 4 more than enous vork 
models for crash boats, tugs, Coast Guard ves- t ‘ ent al ‘ 
bs . ea t 
sels. Sizes: 500 watts to 100 KW gasoline, 10 , 
KW to 100 KW diesel. Write for folder B-61. : 
i il + 
t ‘ ecia t the 
Model 2.5M65 ‘ ‘ t 
2500 watt, 115/230 ' ray tr 
volt AC. Portabl : 
Air-cooled Also ta Ve ot the nited 
available in 180 cycle ~ t | ublic | ( 
models 
The Phantom Major—The Story of David Stirling and His 
Desert Command. By Virginia Cowles. New York: Hat 
cl Brother 220 pp. B23 . 











‘ 4 
qs! | Montgomet 


KOHLER CO. Established 1873 KOHLER, Wis. 


KOHLER or KOHLER 


Enameled iron and Vitreous China Plumbing Fixtures + Brass Fittings 
Electric Plants «+ Air-cooled Engines + Precision Controls I \ 

















He 
You Get Things Done Bett 
ou ve ings vone berrer | 
By Seeing What’s Happening 
O@ O@ GUNS 
> + . . {) 
Nt 
ae a 
, | 
tt bt | : 
BOARDMASTER VISUAL CONTROL 
*® Gives Graphic Picture of You % Easy to Use. Type or Write 
Operations in Color on Cards, Snap on Board Behind the Sputniks—A Survey of Soviet Space Science. [55 
t Facts at a Glance—Saves % Ideal for Production, Sched FF. J. Krieger. Washingto | Affairs Pr +S 
Time and Prevents Errors uling, Sales, Inventory, Et« C; 
tw A Simple, Flexible Tool %& Compact, Attractive. Made of 
Easily Adapted to Your Needs Metal. 250,000 in Use A 
Complete Price Including Cards ; 


FR ia 24-Page ILLUSTRATED BOOKLET DN-20 
Without Obligation 
GRAPHIC SYSTEMS, 55 W. 42nd St., New York 36, N. Y. 
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products that SEE 


by themselves... 





gives the Crusader EYES! 


... Airborne Radar 


The APS-67 Airborne Radar... desiqned . 
and developed by THE MAGNAVOX COMPANY r 
gives eyes that see by both day and 
night to the Crusader 
. 





The APS-67 delivers the utmost in performance 
and reliability for this Navy Fighter 

clearly demonstrating 

THE MAGNAVOX COMPANY'S ability to produce 

and work as prime contractor on a 


complex electronics project 





_ ) = wlll} F THE MAGNAVOXK COMPANY 
&., 4 
ve 


September-October 1958 
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ECONOMICAL COOLING OF a 
GASES AND COMPRESSED AIR prepared tor the most part trom 


range researcl pr 
Cooling gases or cooling and remov 
ing moisture from compressed air, 
the Niagara Aero Atter Cooler 

offers the most economical 

and trustworthy method 

Cooling by evapora 

tion in a closed sys 

tem, it brings the gas 

or compressed air 

{fo a point close to 

the ambient temper 

ature, effectively 

' preventing further 
condensation of 

moisture in the air 

lines. It is a self-con 


tained system, inde 


pendent of any large Electronic Measuring Instruments. 
cooling water supply, sols 4 \W\ Banner. New Yor 
ing the problems of water sup 
‘ ply and disposal 

Coolin wate! vines ind power-cost savings in oper 
tions rn your equipment costs in less than two years 
New sectional design reduces the first cost, saves you 

much money in treight, installation labor and upkeep 


Nia ira ler Atter Cooler systems have proven most 
successtulin large plant power and process installations 
and in air and gas licuuc faction appli itihons 


Write for Descriptive Bulletin 130 


NIAGARA BLOWER COMPANY 


Dept. 0-9 405 Lexington Ave., NEW YORK 17, N. Y. 


District Engineers in Principal Cities of U.S. and Canada 











~~ p 
: Nuclear Reactor Experiments. Fd 
New York: D. Van Nostrand 
y 4 Yo * 


FULLER 
GUN BRUSHES 
ARE SUPER-RUGGED 


Fuller Gun Brushes are built to take it. The 


brush material is packed solidly into a metol 
channel. This anchored-in-metal construction 
produces a brush face of maximum density 
Gun bores are cleaned more thoroughly the 


brushes stay on the job longer 


eeestaia 
Sad 


INDUSTRIAL DIV. 


THE FULLER BRUSH co. iiticcdee's CEN 
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AIRCRAFT 
DALLAS 


means a 
System of Weapons Management 


TOMORROW'S 
NEED 

IS TODAY'S 
CHALLENGE AT.. 


. (® 
oe Temco's complete systems management capabilities are ready to 


AIRCRAFT CORPORATION + DALLAS, TEXAS 
meet your challenge 


September-October 1958 
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The Guns at Gettysburg. By Fairtay researe sUCTION 501 pine 
Le ney New Yor! Da ad MeKay . 


tvie i] } ! t exe 
Company 4 pI > 


Ss 
= 


—~> 
mc 


The Background of Napoleonic War 








(; Ihe O fare. By Robert S. Quimby. New 
‘ cat tee el Arn York Columbia University Pre 
for mobile ting Is types and th 8s pp. $ 
and portable chara er Tis a lite ie 
> La P ‘ . : : 
military shelters eee te ain kits elie eae, oa a 0 d 
ca ; inderstand the bases for these tactics, t 
Parl 
buatttees thor lere i md t 
¢ it 7 t ce t ¢ 
aut t the it Gett . 
Ite i free I early muilita 
T i ce f 1 + it 
‘ " ( | 1 . expert Sa M i cr cet {su 
- ' 
ert ine ) t ho 
t i 
the iut ‘ t mal eT 
' : te ‘ 1 wher the 
i i { i 
et t r ‘ 1 rporated 
(ot tical « ent el ‘ 
t rred 1 oe —— is me ment i army ind 
when cavalry « inged it nature tron i 
‘ i tes t ‘ 
, Hamil il t ( i irmored ' 
‘ 1 t ‘ 
' , f ; 
i \ t 
t t i t ‘ 
, ‘ ) ida ive tered t 
® designed and produced in accord ent ce of guns a is failure 
ance with military specifications for fHleetir — , ee . cian 
space, equipment and personnel heat- we<seats a - = t I 1 map a 
ing requirements, i sia ; sie t te i ( ( 
, : rut | ive cha ‘ 
@ 5 basic models — each custom re the t cor ; ital ; oan 
ind = there re plentilu maicatiol i 
engineered for a wide variety of tt ert re rk evel ' 
distant cor ) ‘ it eaknesse 
applications — for ground control endices and a large biblio y are :, ' 
Se Soe dept tiling 
and maintenance equipment in mis ad. Ord : — eer ty] acl at ng equi 
sile systems, radar, microwave and P saseiadeih ae hota au coli ent tact elective re. In the 
radio communication systems, Ctc. ; : , : ca t laustl 
- , by \ 1 ca pal 
@® BIU/Hour range: from 15,000 to et ! nt of t ( 
? » . wi 
60,000, ' , ta ' | i 
1 i t il ists tect 
@ muiti-fuel-burning models; also = Cys ; while the Brit: 
models which burn any type gasoline. i a S Gre reamred 450 rounds { 
Research and Development Procure ; 
@ all models air-circulating, thermo ; teed | \1i CI eat ' wx f 
me aw. Tudited DY rt ‘ 
statically controlled, all designed for nt , m . ‘ , cane with the Wester 
cold starts as low as — 65 F, t ind Andrew P. Murphy, Jr ee ; ‘ ae heise 
Washingt The | Bar Jour 
. Washington ‘ har Jou ect , 
Other Hunter equipment for military ” ; . 
* ; } 
applications: engine heaters; unpow- ue 4yf 1 
ered, instant lighting torches; refrig- Th 10 rotital ea ha military 
eration unis, text ( , 
or complete — 
GET J : U : Sputniks Into Space. By M. Vassilic 
specifications ; 
THESE . 7 with V. V. Dobronravov. New York 
, ; ‘ ~ 
BROCHURES and details Dial Press. 181 pp. $2.7 
TODAY! : 5 
1 N te r i pre 
MH.162 “Hunter Space AB, o Bed ( : esp as, , . wa 
and Personnel Heaters md J 
é t wanda wit tl 
m= MH.166 “‘Hunter = tne I { t recedura U.s.o8 i" \mern I 
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A New Rectangular-Loop Core Material 


For Miniaturized Transformers and Magnetic Amplitiers 


Supermendur, an oriented cobalt-iron-vanadium alloy, com 
bines the high saturation flux density of the cobalt-iron 
alloys with the desired hyste resis loop rect ingularity of the 
oriented 50 
tics in the range of in 
which permit miniaturization 
toroidal transformers and magnetic amplifiers 

Coercive forces substantially lower than those of previ- 
ously available cobalt-iron alloys are obtained. In the graph 
above, the lower core losses and excitation obtained with 
Supermendur show a decided improvement in high density 
characteristics compared with oriented silicon steel 


be processed in tape form to thicknesses 


nickel-irons. This gives it unique « haracteris 
luctions from 16 to 22 kiloga 1Ssses 


and weight reduction for 


Supermendur can 


Technical Information and Samples 


Complete curves are available in a new 
Supermendur Bulletin TC-113A, available on request 


ADDRESS DEPT. 0-89 


L Wes 
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of 2 mils or less. Maximum utilization of its hyster 
re tangularity and h gh pel } \ high 
requires a gaple or Ww id ype of ¢ 
parti larly ted ft hin tape 
fh t I 
fi r ’ r ; fev 
, { 

» . 

% 

Supermendur is manufactured ler license arrang 
with the Western Electric Company. @ Cal/ on wus for» 


information or engineering assistance 
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THE ARNOLD ENGINEERING (COMPANY 








Main Office & Piant: Marengo, Illinois 


Repath Pacific Division Plont: 641 East 61s! Street, Les Angeles, Collf. 


District Sales Offices: 
Boston: 200 Berkeley St. Los Angeles; 3450 Wilshire Bivd. 
New York: 350 Fifth Ave. Washington, D.C.; 1001-1Sth St., N.W. 
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The almost instantaneous return to normal of the new low-silhou Low-silhouvette Cat power unit with close voltage regulation i: 
ette at power nit under conditions of full-load applicatior and now being used in connection with ground support for jet starting 
load rejectior 117.4 volt i hown in the above grapl and firing. The 400-cycle phase i pecifically adapted to missilry 
. . om . . . . 
Caterpillar power fires SNARK... first U. $. intercontinental missile 
The | S. Air Force SNarnK SM-O62. the first U.S. have made ( aterpillas the diesel leader for more 
intercontinental guided missile. is fired with powel than 25 vears. For detailed information on the ¢ at 
from an electric set developed hy ( aterpillas ind 00 KW 400-cvele portable power unit with close 
now bemg upplied to the military. voltage regulation. send in the coupon below 
Phe full designation of this specialized power Engine Division. Caterpillar Tractor Co.. Peoria. 
init as | tlerpill ir OOKW 100-cevele 120-208 voltage .. ul. 9. A 
low-silhouette prortaa bole eround support unit with 
preeiston voltage regulation 
j F ’ ; Sey CATE RFI LLA RR 
( ecre!’ ol this und isthe aimost istantaneous 
recovery to both apptu d and rejected loa 
Other rivantaee found in all ( tlerpillas ken es a a ee area Se Se a ee ee ee ee 
rinye rie haved trouble bree copy ration ove it WwW Te ! Dept. ORY, Engine Division " 
l l l hil 1] lif Special Governmental Projects 
range of loa dependably and long tte, econor 7 CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A 
ol operation maintenance and Operation Dy in Please i me add t / f t 
. . + § * 
killed pet onnel: world-wide parts and service ii | 
| 
the ability lo operate on any fuel from JP-1 through si 
No. 2 furnace oil , @ F 
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Creative engineering and quality ot manutacture | Address 
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The story of the coat hanger that saved a jet pilot 








. Excellence in Electronics 


September-October 1958 


It happened during an H-bomb test 
near Eniwetok 


Air Force planes had to be at exact 
altitudes and distances before shot 
time. A special radar system permit 
ted personnel of the command ship to 
identify each aircraft and check its 
position on the radar scopes 


The shot went off as planned, but 
when the shock wave hit the ship, it 
knocked out the special radar antenna 
high on the mast 


The Raytheon Field Engineer* on 
board went into action. He quickly 
fashioned an emergency antenna from 
a metal coat hanger, climbed the mast 


and taped the antenna in place 


With the system working ag 
discovered that one pilot was flying in 


in, it was 


the reverse direction—out to sea. An 
Air Force officer reported that the 
prompt restoration of the special radar 
undoubtedly made it possible to save 


this pilot and his plane 


Raytheon Field Engineers work with 
the Armed Forces to keep electronic 
equipment in top operating condition 
Their skills are 
Raytheon ha 
for “Excellence in Electronic 


inother reason why 


earned its reputation 


*FKdward K Doherr nou Asst MVM er., 


Government Service i) m 


RAYTHEON MANUFACTURING COMPANY, Waltham, Mass. 
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THE MAN 
FROM 
JACK & 
HEINTZ 


.. looms larger than ever 





in the tield of missiles and their support 
You can measure the size of his potential contribution to you by 
eviewing the achievements of J&H research, development and 


nanufacturing in 19 years of service to aeronautics 


If your need lies in the following, or related, areas, 15 minutes 

vith this man could save you 15 mont 

GROUND SUPPORT: development and production of portable 
1 stationary handling and check-out systems 

MISSILES: development and production of electric, hydrauli 
1 mechanical systems for power generation, conve actua 

tion and contro! 


Call the Man from Jack & Heintz! They did on the Thor 
1 he made significant contributions 


lack & Heintz, Inc 17633 Broadway, Cleveland 1, Ohi 


Back & Hi einrz. Zac. 


SYSTEMS FOR GROUND SUPPORT, MISSILES, AIRCRAFT 
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Safety factor of one in a million is specified and reliably delivered by 
Bulova's precision production facilities. Powder-driven gyros and fuzing 
systems are among other Bulova developments for 18 key missiles 


MISSILE COMPONENTS Bulova safety and arming systems 


ground, air and sea crews from toad to launch, then take o 





tect AIRCRAFT INSTRUMENTS  Bulova's new Servo Altimeter a nax 
flight mum reliability through unprecedented sensitivity, accuracy a at 
ability. At 40,000 feet, it detects 4 foot changes Ss < 
Safety is improved in traffx tre and flight er diff t ’ : 
ontrol instrument, it is readily adaptal to guided m 


Bulova reliability helps to solve 
today’s most challenging problems 


For more than 80 years, Bulova has charted 
new courses in the area of reliability 


Milestones along the way are the electronic 
and electro-mechanical devices created by 
the Bulova capability— the uncommon blend 
of pioneering vision and precision produc 
tion experience 


These Bulova developments, distinguished 


INFRA-RED COMPONENTS 


ingly guide Sidewinders to target. Bulova improved pr 
include filters, reticles and thermistor bolometers, as well 


research in mosaic and lead selenide cells 
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BULOVA RESEARCH AND 


Bulova infra-red ce sre designed 


increase yield and product reliability. Other infrared deve 


ULOVA 


watch 


by their advanced design and consistent 
high performance, help our nation’s defense 
and industry stake solid claims on the fron 
tiers of science and space 


The high degree of Bulova reliability pre 
vails from concept to mass production. Fo 
assistance with your systems and compo 
nents problems, write: Department GIS 
Bulova Park, Jackson Heights, New } 


company 


DEVELOPMENT LABORATORIES, INC 





PHOTOGRAPHIC SYSTEMS '|f ’ é gh perf 
r . ra feature 8B fra ‘ { ’ 
4 f t ‘ 
f 9xls” ft ") f 
ata rding and t ’ ’ jue ‘ : 
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TOMORROW'S 


Tomorrow's aircraft fly today 


in the IBM Simulation Labora 
tories at Owego, N.Y. Unusual 
simulationtecnniques 

ntegrated, evaluate under 
flight-test situations suc air 
borne equipment as bombing 
and navigational computersand 
stellar inertial equipment. Fa- 
cilities for flight duplication 
include analog computers, 
Mode! 704 digital computer 
sonic tank simulator (radar re- 
turn), and co-ordinate plotter 
Simulation at |BM explores ad- 
vanced data processing tech- 
niques for tomorrow's aircraft 
without the need for laborious 
experiments. This range of tech- 
nique is designed to create 
versatile |BM equipment that 
will perform with the precision 
and reliability so indispensable 


to our nationa 


i 
oe 


complete facilities for 


Research 


e Developme 





MILITARY 
PRODUCTS 








AIRCRAFT FLY TODAY 


590 Madison Ave 


ct Support 


New York 22, N. Y. 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Committees of the 


American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





Power from the Sun 


Solar energy has wide possibilities for industrial and military use 


Joseph ( ood ve. 


fr 


NHI radio oO the 


I first \ inguard | tempera 
satellite, successfully placed in Or 


; dt s: in home heat 
ist March, obtained its power | | 


batteries which tapped the 
virtually unl 


from solar 


di nd A 
mited energy of the sun, in telephones, 
onverting it into electricity. rett 
Many 


pecan 


} 
portable radi 
ighters; in beacons, cook 
read this announcement I \ 


first time that 
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lour solar batteries on deck of model provide sufhcient power to propel boat through water at speed of three knots 





perimental 
nto wu ible paw | vain hi heen race I } ther four tine that obtained 
ol cour is thers | bial ) the } 0 t solar rae ha thi CCN 
utilization olar en ‘ or ito he i dramatt iddition to the 
Depending on the require 


ry othe onversion. «ie ct VD ) iI energy } Vit intaye that } t wore 


ratures ranging trom below solar furnace part trom tool tor high-temperature researct 
i 7 1 ! 
entigrade tor water heat ratte ri tl t only than any r ty ol turnace 


md clistilling device nm \ olar ener: 1 do the there are no 


of many thousands ib better than traditional power sources is Contam 
mdu trial ind resca4©re il thi tinny 


roduced 


is a pure 
between the 

Nn proce Invo ite ren ) lar race 1 | | | contamer al 
ormation of solar energy « nil to any boy who has charred inated the material act 


into electricity thre ugh . 1) ) | | l the suns Own Crucible \ th the solar 


tr ubstances such is 4 ’ ! i! | ss. NV irl 1x ik temperature can Le achn ed 


on. The Vanguard radio | ) i ny irranyements matter of seconds or gradually 
fall into th ieyvory nperature 
third and least understood 
the mayor ) ion method 
hen ti 


i tick 


byaote 





Solar batteries on crown of helmet provide electrical power to operate built-in transmitter-receiver 


= a a ms 





argest solar furnace, France. consists of heliostat, right, to reflect light, and paraboloid, left. to focus sunlight 








Silicon cells convert sun's energy into power for telephone line S. solar furnace produces 5.400 
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' , , , 
unted nearly 1,300 mirrors. The held formed by injecting impurities — rella might be useful as a supplemental 


l track the sun and direct the into the hollow area. Light energy, o1 food source, particularly in those areas 


ible boiler mounted on photons, hitting the p-n junction center, — of the world, such as Japan, v here food 


Steam generated in force the negative and positive charged — growing areas are limited. Alga have 


a turbine, particles into matching sides of the sili a high food value, equivalent to yeast 

roduced will be con sandwich. This se up a voltage and can be gro n otherw usc 

rrigation and icro the sides ol the silt on ystal less areas Alga have pre vided 

The station the source of the electrical . much information which may some day 

a ring of tree Largely through the work i be used to step up the efficiency of phe 

prot ) trom dust man Electronics ( orporation he sil tosynthesis in the higher plant , thus 

Chose who have experimented with con solar battery has been giv x increasing their yield. More important, 

i¢ transformation of heat into mechan tensive military and commercial appl work with algae pro\ ides research data 
il energy suggest that it might be use cation—in radios, flashlights, ac aimed at the ultimate 


wer source for earth satellite telephone . and other device of solar ener, 


the ariability of the solar productiol ot 
predictable and cloud on ix solar-energy batteries in the materia 


Vanguard satellite i deve le ped by the W hat 


' ] 
prot 


em 
ent meeting of the American U.S. Army Signal Engineering Labora energy 
Society it was suggested that tory at Fort Monmouth, N. J., each directly 


might be ) ource of powel! contain eighteen silicor il ‘ are nance: 
high in the earth's buted over the face ell Two aj 
iltituce ol ixty hat mn vill al \ I Int I definite 
pointed out, the in b | c¢ } il c solar 
gen molecules that 
nto their constitu 
of the sur 
le te 


ida 


i hee econd major ethod whereby ler’ nversion | 


olar energy converted into u ugh this phenomenon 
| 


that in which electricity ! y completely 


not so well under lly agreed that photon 
process, although suppl ie ener, 
been made in 
yeal Severa 
olar radiation 
been in us 


{ 


( 
1} 
one. Between the twe 


is pn junction i built-in electri: 
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Circuit Reliability 


A high state of efficiency has been achieved in a transistor package 


for the guidance system of an intercontinental ballistic muassile by) 


the careful, detailed application of sound manufacturing practices 





Tes r 


project 
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omputel 
Substantia 
nent 
hock 


tur ind othe 


{ Hip 


humudity 


ert that might 


nation on 


comparatt 


It i tenden 
ot tatlure wa 


ition. Compo 


r 
eterior vradually vith 


det ind removed 


curred, while cata 


mean circuit 


GiCciston on component 


be based on reliability and 


haracterist very en 
put reliability ahead ot 
requirements und cir 
redesigned to use | 


component where these pro ed 


hed those compone nt 


used, it became nece 


lish controls to that 


would bh 


equipment, Spt 


iSsure 


omponent used 


manutacture ot the 


were written coverimy every 


ritical omponent with quality level 


requirements exceeding the most rigid 


nit ry ) cHcations | are sample s 


drawn trom every lot of components 


had to be subjected to rigid rcceptance 


it the manutacturer's plant and 


itt Remington Rand Univac 

ire compliance with the sp 
Univac quality-control rey 
ire tationed il each manu 
int during the production 


component 


— nia , ce that only reliable 
is tl | 


ompon 


iw compiet 
Onent prior 
inte the computer 


hha hine 


1. Standard package show- 


ing results of selective soldering 


nent m s the transistor through 


number of test station The test cu 


ind parameters to be measured 


uitry } 


wh station are programmed on a 


gbhoard at the upper right. Counter 


the upper lett record the rejects on 


each separate test while the c« nponents 


ire beiny sorted into ind re 
atevories 
had to be taken 


in the design ot the test ma 


extreme precaution 
hines 
that transients or fatlure 


would hot 


eCQuipime nt 


damage to the 


This 


nportant in the case of 


caus com 


ponents being tested extremely 


surtace barrier 


transistors where even small transients 


! j ! 
may cause complet hatiure 


| 
Continuous unprovement of final 


screening tests is an inportant area 


whe re much « in he d me tow ird elimit 


nating the weak sisters from Compo 


1 
limprovement ot these tests 1s 


as results from a large 


nent lot 

continumy scale 
component-testing 
Vhis 


ducted by Inland 


in Chicago, Il.. and Battelle 


propram ire re 


ceived program ts being con 
iboratories 


Me mortal 


and 


lesting | 


Institute in Columbus, Ohto will 


vive lite characteristics and data tor 


creening tests on transistors, diodes 


ind resistors used in the computer \p 
proximately 00,06 ponents are on 
test in this program 


Many ot the 


cle elopment progr 


components tested dur 


toward deterioration 


ironmental condition 





ity. The results of this phase of the de 
sign effort are perhaps the most unique 
I all the work | to achi e yreater 
reliability 

\ specially desi 


» etched circuit be 


yned connecto 


ards 


mounting 
the standard packag F cure 
rcuitry 


cunts 


hermetic 


tor pins ght out thre ug 


to-metal seal n the base ind 


UTC valve ! lor pres 


the chassis 


The seal around the base is made by 


induction — sé ind may be un 


soldered tor repair of the circuitry. The 


! 
manufacturing process include sacom 


plete bake-out of the chassis under high 


} 


vacuum to reduce the relative humidity 


after sealing The 


iY checked by 


below one per cent 


relative humidity may 


means of a humidity-sensing element 


| 


mounted inside each chassis 


The highly reliable contact arrange 
kite 


i flattened 


ment is reminiscent of the switch 


used in powell rcuits with 


male pin and tuning tork shape d temale 


contacts. Two completely independent 


temale connector 
added 


contacts in 


pairs ol contacts in the 


vive redundancy tor reliability 


Ot the roo 


used to date, not one single case Of Poor 


connectors 


contact has occurred 


-_ 1} 


mn the connector are 


etched wiring boards moun 


laminate with rolled copper toil on one 
; , 
is observed 1n select 


this material so that 


side. Extreme ire 


ing and processin 


the finished boards are completely tree 


ol scratches pinholes, or other detects 


such as warpage or contamination. As 


sembly of the entire chassis ts a 


room” operation with temperature and 


] 


humidity control, white smocks and 


ind strict proc 


vloves tor all eperators, | 
ess control 
touching ny 


Policy prohibits com 


ponent with the bare hands. 


ponent that 1 dropped, 
tainer, is rejected. Rewe 
controlled and strictly 
plete 


rece 
mn each nit 
ind operator 
reterence 


routine ma 


larlure 
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component leads to the etched wit 
and also to connect the etched wirtt 
the conne pins These two 
operations riormed « 


soldering machine which pert 
ing the enti recut ind ex} SINS 
the irea \ hale is desiree 


procedure ‘ ( the he it tran 


componel nad permits attact 


componct board 
tion and th 
kig. 2, above, hermetically sealed unit vs for comparison 


‘ 1] . 
OMOWINY Operation The resu 
lective soldering are shown in Figure 


Following the diy soldering and prior 


to an clectrical test. the completed board 
perature shock trom roon 


*t 
temp rature to 15 deyrees and then 


is yiven a tem 


mrees Fahrenheit The tem 


to cle 
perature shock treatment is further in 
surance against marginal components 
or connections that might later show 
intermittent tailure ee 


RFACE 


Final assembly ot the sealed chassis 
BARRIER 





includes pressurization with a mixture 
of nitrogen and helium thus allowing a 
standard helium leak detector to be 
used tor checking the final sea 

W ith the final seal complet ina 
electrical heckout SALIST AC 


formed, the chassi s mstalled 








computer panel as shown in | 


Fig. 3. above. standard circuit for computer building block 


Insertion is performed with 
tool t wrevent damaye to the « } ctor 

on oO] : on os I ig ‘ below completed packages inst illed im computer rack 
pins The I I hastened ( 

1] | i Aw ‘ at BE ny 

with hold-« \ re\ 1 ‘ “ ‘ mh : 
operation ‘ d / 

The pr it I ' 
pres nt 
design 
ity he 
ari Ze 


Lhe ! 


ent in 


e 


chiet er 


, 


eo 


Sion ¢ 
cltion 
Rocket [i 
ating wath 


proble 








Building the 


Melvin C. Duke 


»00-mule Redstone 


ry 


ballistic 


range 
missile, the new wo k 
horse of the U. S. Army field at 
fabricated to tolerances within 


inch. The 


num ballistic shell in particular is built 


tillery 1S 


thousandths of one alumi 


with the same precision piven an ex 


pensive W itch. 

In addition to building ballistic shel 
for the Redstone missiles Reynolds 
Metals Company has 
hells tor Army Jupiter-( 
the firm raissile 
\la 


Fabrication of ballistic 


built complete 
rockets at 


plant at Shetheld, 


shells for the 


> 


Jupiter C is similar to that for the Red 


stone missile. In fact, the first stage ol 


the Jupiter-C is a modified Redstone 


these modifications compli 


L lowe VET. 


ited the construction process, and 
tighter tolerances were required on the 


Jupiter-¢ 


330 


Working directly under the Army 
Ballistic Missile Agency at Redstone At 
senal, Ala., 


complete ballistic 


company technicians built 


everal casings for 


Jupiter rockets. These included the 


tail section, the center section (wit 


tuel tanks), the nose section for the first 


stave, and the launcher lor 


unique spin 


the upper stages 
One of the Jupiter-C ballistic shell 


made by Reynold was d 
rocket which on Augu td 

fully tested a nose cone. 
enhower, displaying this 
ing his nationwide 
November Ig 
hundreds 


ind returned intact 


yon 


the difhcult problem ot 
object from burning up 
ters the dense atmospher ol 


Building the ballistic 


(Army photo 


Jupiter- 


Space-conquering Army Jupiter ha posed 
sore knotty problems. For exampk 


section of the main Stage 


The nose j 
was formed from thin aluminum sheets 
welded togetl er. In order to put these 
sheets the exact tape red de 
chnicians had to work 
I than 


lar more pre¢ 


crentists 


elds. 
The nos 
ther high pre 


When tested under pressure, the 


ures and yet remain air 


tight, 
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seen bal 


we lds held 


actually could be 


Yet all the 


thin sheets 
looning out. 
tight. 
The 
rOsScOpk 
the Jupiter-( 
had to be fabricated to exacting require 
The bucket 


holds the upper stages was constructed 


n-launcher, which gives gy 


yp! 
stability to the upper stages ol 


when they are hired, also 


ments. launcher which 


from two sheets of aluminum, rolled 


to form a cylinder and then welded 


along the |e gth 


The Se welds, each forty eight inches 


long, had to be absolutely perfect. No 


repairs were permitted. Once the high 


speed aut at welding machine had 


started, it could not be stopped. If the 


machine passed over a gap in the joint, 
the cylinder had to be rejected. 


When the 
off, this bu 


Jupiter-( started to blast 
was rotated by electric 
within the 


maim staye The eal 


ket 
mounted 
the 


which actually spun the buc ket also was 


motor nose se 


tion ol system 


built to precise tolerances. The spinner 
wheel had to fit exactly and revolve on 


its shaft, otherwise the upper 


off 


stages 


have been thrown course 


when fired. 


could 


MPYHE proximity of the Reynolds mis 
sile plant to the Army Ballistic Mis 


stile Agency tacilitated deve lopment of 
both the Redstone and Jupiter C ballistic 
she IIs, as « ompany tec hnicians were able 
to conter at a moment's notice with the 
Army scientists 


T he 


from 


company technicians worked 
while 


Within 


bl uc prints 


marked up 


building the Jupiter-C shell 


Workmen assemble aluminum tail sections of the Jupiter-( 
powerful 


sile which will hold the 





Mr. Duke is man 
Vetal 


, 
ania 





days after the scientist 


change 


shell des nN, the 


orated into the finished 


j 


these changes Kept col 


entire construction tin 


Our company just one memil 


the industry team which 
ponents tor the Redstone 


le The | 


( Orpol won, 


} 


rime contractor, 


Detroit 
componcl 
we pon 


division ol err ad ry 
Long Island ¢ 


trumentatiol 


Aviation Corporatior 


manufactures the rocket motor. 


Reynolds employ on 


very tour techni il WoOrK TY 


the ror 
20,000 part \ 1K go mito the 


num shells is inspected one of 
times both for its operation and 
the 
records are shipped with t 
ballistic shell. 


Fach st ive 


before 1 


quality \ll 


physical 


form 
tearing 
sile shell 
we ikne Ss‘ 
Althoug 


mn the long 


mis 


first-stage rocket motor 


Se ata oe RE © aS us PR ues 


—— 


: —_— 


” , 


= Capen | 


-% ee are 


rts 


er « 


ballistic 


| 
Alun 


‘ 


supplies com 


ii 


Chrysler 


the 


ts and | 1¢ finishe 
my 
ration 


lds the in 


than ! 
After ea 
mor this rig 
protectiy 
ore 
done 
three 
wide 
live paper 

the issemb 


uriace 


Spot-welding part of Jupiter-C) center section 


fuel tanks. Each fuselage has 24,560 such welds 
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\luminum stiffener 


This section ts built 


ilcohol tank bulkhead 


lechnicians prepare to air-test main-stage nose section 
this section must be airtight tion 


ant 


tolerances 





inch quare sheets ot o52 aluminum 
vhich are drawn into dom« This is 
done at the company Lou ille, Ky 
Plant >on a 7o0o-ton, Gouble-action 
pre utilizing a 12-toot bed. The mis 
ile plant in Alabama uses a | al jig 
to cul holes in the “« bulkhe id lome 
vhile Hanges are extruded with a hy 


draulic draw bar. Then a router on the 


ig trim the dome t« orrect lepth 
I he tuel-tank bulkhe id ire spot 
welded n the shells the edy ol ¢ ich 


head positioned flush ivainst the shell 
Phus hells are welded 


tovether to form the sub-assemblies the 


cdye when the 


bulkheads are also welded and com 


“ ale d 
The shells 


blies ol the 


plete ly 


subassem 


Red 


lorminy three 


center section of the 


stone are welded together, end to end 
long their circumlerence on an auto 
matic machine operating it an average 


ol twenty-five inches a minute 


| low 


| 
thi KNess oO 


Sigma 


varies with the 
Here the 


i mploye dw ith 


ever, this 
the metal Process 1S 


i metalln ir working 


nh argon of another mert-ya itmMaos 
phere 
ATER cools the welding head 
Number 4043 aluminum alloy 
wire 1s used as the weldiny rod. Stain 
less-steel bac kup bars clamped inside 


yrooved to shapr the bot 


weld bead The 


set usually at 250 


the shell are 


tom ot the machine 1S 


imiperes uw 2 olts 


Betore the automatic welding ma 


started, technict ins run a test 


Weid lh a special Wy This 


‘ 
\-l ived 


chines are 
weld is then 


ind tested for stret oth tom ike 


ertain that the weldin machine sin 


Made of thin alu 





perfect ce ndition and the sett nys cor 
rect for the particular alloy being 
welded. Only atter the laboratory yives 
in O.K. does the welding start 
The ballisti shell tor tt Redstol 
missile ontain more na 
inches of welds. Every sing ich of 
this welding X-raved ‘ ore 
than once to 1 ike sure no w iK Spots 
exist \r east 1 Con s ct xX ra 
hlm are used to examine tl ds 
When porosity is found i weld 


t 


the bad section 1s routed out. Then the 


surrounding area is again N-raved t 
make sure the porous sectu sa 
cleaned out. After hand-welding the 
routed part, another X-ray taker 
Duplicate copies of each X-ray film are 


with each 


shipped 
shell 


i ip RE never has been a s c Case 
ot a Redstone missile tatlur Hue 
poor welding 


While it 


12 minutes tor the machine to weld the 


takes ipproximiat to 


220-1nch virth ot the shel t tak is 
long as 2 hours to set up tor tt veld 
Technicians scrub the velding area 
with steel brushes, then wipe it with 


cloths dipped in trichloralethylene. The 


biggest enemy of the welding kin oil 
from fingerprints or speck t dirt 
which could cause porosity, Tl one 
reason why the missile plant pt as 
clean as a Tussy he usewite s Kitchen 
Pechnicians com) ire aul it weld 
ny with launching in s 1 
starts there's no halting it. Once the 
tutomatic welder has Starte CVE 
topped until at has von i iround 


Inspector checks spin-launcher atop nose sec 


assembly Jupiter-( 


Stages oft 


in final 
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shell the Reyn 


olds plant, when the automatic welder 


the circumterence. In 


starts, a red light warns the crane oper 


ators to keep their machines shut off 
lo prevent powel Huctuations trom 
ruining the weld, technicians never 


weld when they know the blowers in a 


ne ghboring foundry are ready to start 


up—usually at 2:30 in the afternoon 
Complete information on each weld 

Is Written on the 

shel] 


day, 


protective paper co\ 
date. 


When 


against the welds, 


ering the This includes the 


and weld number 
X-rays 


this tacilitates locating spots which have 


time ol 


checking the 


to be rewelded 


To connect the nose cone ind the tail 


section of the Redstone mussile to the 


center section, heavy rings are riveted to 
tuel-tank 


tormed trom a 


the tront and rear ends ot the 
The SC 
Z-secuon and two ang 

At this 


installed inside 


section, rings are 


cs 


Stlaye, aluminum pipes are 


the tuel tanks. Built as 


subassemblies ot the center section, the 
piping 1s designed to carry liquid oxy 
gen and alcohol as well as wiring. The 
piping 1s welded into place on flanges 


tank bulkheads 


skin of the tank a 


extruded on the and 
to brackets on the 


sel 


bb iI electrical 
diameter | 


ind 
of wiring. Theretore the weld build-up 


has a 6-inch 


a tull load 


conduit 


must carry 


at the joints is held to the minimum to 


make room tor cables 


\ir pressure is used to test the piping 


ind fuel tanks tor leaks. Then the 34 


toot-long fuel-tank section of the missile 


is raised into a vertical stand tor hy 
drostatic testing. The top tank ts tilled 
with three feet of water to which ts 
added a fluorescent dye. An inspector 


bottom tank and checks 
black light. It 


the black light will 


climbs into the 
bulkhead 


there 1s any leakave, 


the with a 
detect it 

Phen water is pumped into both the 
tanks to 


the 


water is pressurized to make sure the 


liquid-oxygen and = alcohol 


measure their exact volume | ater 


welds and the skin itself can withstand 


when the missile 


strong pressures 
tueled and launched 


\ 


tank subassembli 


| fabrication of the fuel 


during 


the part 


rious | 


are repeatedly examined in the optical 
nspection dock 


chamber 1 









are inspected to make sure the shells At the final finishing depart 
are straight, that mounting holes are tuel tanks are wuumed, the 
precisely placed, and that the engine scrubbed three tne bor | 
mounting pads ire in the right loca the center section revo on a 
tion form while t ! ilethelvine 
The tail section tor the Redstone tank che y clea Sa | 
missile is built trom aluminum alloy cleaning agent are repeat ik ’ 
2024. A rubber-pad pres employed inalyzed { ippre 
to shape stiffener rings, the kins 0 pect lepartment \ 
alloy 4 } are riveted le the rity the tant i 
Tail tin which are attached to the Why ' ' 
SKIN ire mac ” rivet heet te eta haa ‘ ral ‘ 
press-tormed ribs. A base of stale ould puse i e\plosion te | 
steel, type 301, nade of flat plat ina licpuncd tune ri illy 
reentiorcing brackets, is riveted on the the tank 
tail section. The stainless steel protect 
ayainst the heat of the rocket motor _ | tive ( Lan 
\ special fixture, designed and built on the ture, technich 
by company engineers, provides posi moving the protect piper a 
tive alignment of tail fin md rudder bing the exterior of t hye 
housings during final assembly. Rud lerpent 
der-drive housings and tins with bear air d fedstome 
invs tor rudder-drive bars are installed hells are shipped to the Detr " t 
on this ng. The rudder-drive housing of the Chrysk (Corporati Lhere 
has 110 dimensions which have to | Chrysler ass the rocket ¢ 
inspected, many of them more thats mad guidance T thy the she , 
once inv. The on rutomeolorle , wlut 
The rudder torsion bars, built trom enyayed mm ba if 1 ‘ oduct 
aluminum, connect the rudders wath Chrys ' vd tant ce { 
the steermny mechanism and have to to the | pater 4 ochet 1 ! 
meet the most exacting tolerance tI untrs first space it te 
Aluminum castings trom alloy January 5% 
are installed on the bottom tips of the Reynolds vot mt , e fa it 
fins an the shape ol | ids on which the nm ty when the Arr " cad 
missile rests when in tiring positror pany technica the sob « cl 
Other aluminum castings are employed the Redstone i ul hye 
to h ld together the n yor sections ol lye produ ed puiantity, C4 
the entire missile. Each casting is X pert took — the \ le 
raved and prec tested tor tensile idapted at th 
strength clongatior md hemuca be manuta ‘ Tht 
inalysis ib why 
Workmen wheel missile tail section into place 
behind center section of the Jupiter fuselage 
al ~ — 7 
al Fgh al - 
- < ~ — 
- a 
om” 
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Rearming at Sea 


New Navy ammunition shops and modern methods 


have speeded up the transfer of material while 


seas with great improvement m the _fleet’s 


HE Navy has responded to the 
challenge of faster fleet rearming 
at sea by developing a new class 

of ammunition ship 

Che problem of maintaining our fleet 
it sea for long periods has become in 
reasingly complex, and in face of pres 
ent world tensions the necessity of well 
ipplied naval forces is of major impor 
tance in deterring aggressions and act 
ng as a retaliatory potential. Rearming 
it sca i i vital coy in the logistic pat 
tern of supplying the fleet, and the Navy 

continually developing methods to 
improve the speed and safety of trans 
and guided mis 


ferring ammunition 


les while under way. 


\ major contribution in this area was 


the commissioning of two new ammu 


nition ships, the U.S.S SURIBACHI 
(AF21) and the U.S.S. Mauna Kea 
(AE-22). These ships contain many 
new features to improve ammunition 


handling and, in collaboration with a 
wick spread program to palletize ama 
jor portion of ammunition aboard, have 


increased transfer rates substantially. 


i hee concept of re plenishment at sea 


is entirely naval: nowhere in civilian 


sailing can we find anything to compare 


Cheoretically, ships may re 


to it 


main at sea for the entire period be 


tween mayor overhauls or drydo« king. 
[hey may be refueled by fleet tankers 


ind receive repair parts, munitions, 


clothing, and food from ammunition 


and supply ships. This proc cess Was Car®r 
ried out extensively in Korea where 
nearly all combatant ships were rearmed 


while on the line. 
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Mr. Simms is with the Cleve- 
land Container Company, 
Washington, D. C. This ar 
tucle is based on a report pre 
sented by Mr. Simms before a 
recent meeting of the A.O.A. 
Committee of the 
frullery Ammuni 


Container 
Bomb and 


tion Division held at the U.S. 
Naval Ammunition Depot, 
Earle, N. |. 





In November 1951, the Chief of Na 
i] Operations initiated a project to im 
prove handling and stowage of ammu 
AE's. 


the innovations resulting from this pro- 


nition aboard Before discussing 
ject that were incorporated in the Suri 
pacHt-class ship, let us review the his 
tory of transfer at sea and the basic fa 
tors that contribute largely te the suc 
cess or failure of these operations. 

The first significant replenishment 
performed by the Navy took place in 
1899 between the U.S.S. Marcetrus, a 
collier, and the battleship Massacut 
erts. The Massacnusetts towed the 
collier and received coal 


from astern. 


years later, still using the 


method, the Navy had 


increased its rate of coal delivery at sea 


| ourteen 


istern-towing 


to four times that attained in the 1899 
trial, although this method did have the 
obvious disadvantage of utilizing only 
one line. 

Since then the alongside method has 
evolved, and it is now possible to use 
five transferring lines over cither side 
this method two or 


at one time. In 


three ships steam side by side at 10 to 


of storing and handling 
Uu nderway on the high 


replenishment potential 


15 knots, separated by a distance of 60 
to 120 feet and transfer ammunition, 
supplies, or fuel over the side. The in 
herent danger of collision when two 
ships cruise abreast of each other at 
close proximity and the vulnerability of 
two ships trussed together with a very 
complex arrangement of transter, fuel, 
and telephone lines creates a necessity 
lor high transfer rates and minimum 
alongside time 
There are six factors that contribute 
largely to the success or failure of re 
plenishment at sea and greatly affect the 
transfer rates. These factors are: wea 
ther, station-keeping, advance breakout, 
speed of clearing receipt area, type of 
cargo, and density of cargo. 
TPYHE factors which are significantly 
= affected by the features of the new 
ammunition ships are advance breakout 
and speed of clearing the receipt area 
The two concerned are benefited by the 
new methods and equipment which 
promise to increase transfer rates dra 
matically. First, let us consider the ma 
jor innovations in the new ammunition 
them 


ships and then, by comparing 


with the older AE’s, show how they 
are utilized to effect significant time 


savings. 


The chang. S are: (1) palletized am 


munition in significant quantities, (2) 
metal portable reusable dunnage and 
web-strapping tomming-down _ gear, 


(3) fork-lift trucks and hand pallet 
movers, (4) nonsparking and non-skid 
ding decks, and (5) split elevators ca 
pable of working two different levels at 
one time in holds Nos. 2, 3, and 4. 
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Advance breakout was necessary in 


the older ammunition ships because the 


below-deck breakout rate was mate 


rially slower than the transfer rate so 
that a large percentage of the ammu- 
nition to be transferred was broken out 
in advance and temporarily stowed on 
the main deck. This was unsatisfactory 
because the ship was extremely vulner 
able to a strafing attack, and a sudden 
turn of bad weather could result in the 
hazardous condition of loose ammuni 
tion rolling about. Nevertheless, this 
condition was prevalent in all the pre- 


vious major transfers. 


—“— advance breakout problem has 
been eliminated by the aforemen 
tioned features which have improved 
ammunition-handling methods to the 
point where the rate of breakout of ma 
terial and delivery to the transfer area 
now exceeds the transfer rate. This al 
lows the ammunition ship to begin 
transfers with relatively clean decks. 
The elimination of advance breakout 
attributable to 
the 


equipment. The breakout from stow is 


is directly at least four 


major types of SURIBACHI's new 
expedited by the relatively simple oper 
ation of removing the portable dun 
nage as contrasted with the slow pro 
cedure of dismantling bins of ammuni 
tion boarded in with wood dunnage. 
Once the 
removal of palletized ammunition is 


than the old method of 


stanchions are taken out, 


muc h Taster 


stacking loose items in a skip box 
standing on the square of the hatch. A 
pallet load of some 50 cartridge tanks 
may be moved to an elevator in a mat 
ter of seconds where it took five or six 
minutes for a chain of men to load that 
many tanks in a skip box. 

Speed of the elevators in bringing the 
load to the main deck is not of primary 
importance, but the elevators allow 
working more than one level in a given 
hatch which increases the selectivity of 
ammunition or the “supermarket” as 
pect that is such an important feature 
of this hip Main deck movement then 
efhciently by fork 


iS accomplished 


trucks or hand pallet movers. 


hp ARING of the receipt area i 
A most critical on the smaller ships 


I 


such a destroyers ind de troyer escort 


cannot be cleared 


hook 


load has been removed 


If the receipt area 


quickly, the transter nust wait 


until either the 
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or a skip box is unloaded and returned 
empty. Maximum transfer rates are pos 
hook 1S 


bec AUS 


sible only if the transter con 
stantly moving with payloads 
any delay tends to negate the improved 
handling cycle on the ammunition ship. 

Provided maneuvering room ts avail 


able, the combination of palletized am 


munition and power or small mobil 
hand equipment on the receiving ship 
accelerates clearing this area and allows 
continuous transfers. This ammunition 


is removed to a temporary stowage 
point where the receiving ship's crew 
may strike down palletized loads when 
time permits or, in the case of ammuni 
tion in skip boxes, strike down befor 
completion of the replenishment. This 
is necessary because skip boxes must lx 
returned to the ammunition ship lor 
future transfers, but pallets and acce: 
leat ing 


may be jettisoned, 


sories ho 
trace of the operational area 
\ series of evaluation transiers were 


conducted to test the replenishment 
capability of the U.S.S. Surtaciui. The 
transfers, which covered the majority ot 
presently 


ammunition operational Wn 


the fleet, as well as several guided mi 


siles, included a destroyer, an aircratt 
carrier, and the latest of the Navy 
guided-miussile cruisers, the U.S.S, ¢ 
BERRA 

, . , 

Pechnical personnel who were in 
strumental in evolving the new systen 
were present as observers and adviser 





Dhey 


included representatives ot the Bureau 


on all phases ot this evaluation 


ol Ships, who cde signed the tork truck 


portable dunnage, ind elevators; « ti 


Bureau of Ordnance, who co 
weapon-handling system, Of the 
Materials Handling Labora 
tory, Who designed the pallet loads a 


pallet sling 


Ordnance 


and re pres ntatives « 


dustry who collaborated with all thr 
groups, 

All transfers showed significantly 
proved tonnage rates, and, althoug! 
relatively small quantities of ammus 
tion =were transterred, the projected 


rates are considerably higher than the 
fastest transters during the Korean co 
None al 


required ady ince bre ik 


flict in addition to being sater 


these transter 


\t ill 


ica cycie Was 


out tunes the hold-to-transtes 


last enough to keep pace 


with the transter hook, the receivin 
ships were able to clear their receipt 
ircas ¢ xpeditiously with hand palict or 
fork trucks, and personnel on botl 
hips showed i preterence tor hand 
palletized loads in lieu of skip box 
sien Navy its attempt te 
prove the replenishment potential ¢ 
the fleet. has contracted to build 
new amimunit n h ) mh cecdaditnc tk 
converting older Al that wall in 
porate the expenence gamed in th 
evaluation and wi further om 
8 e hand 


The Navy's new ammunition ship, Scurmacttt, has many 


modern handling devices 
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Missile Reliability 


The application of engincermg evaluation methods to the Titan 
weapon system seeks to improve reliability by predicting modes 


of failure and establishing fixes that will prevent reoccurrence 


John D. Prock 








royviis, iper presents a method tor reater rehability advances with ver 
| , ) : 
ipplyiny reliability tudy tech Vr. Prock is group engines cycles) that make the reliabuilit I 
niques tom e system develo; eldOuily engineering test and program attractive 
' elirabilitn ction. th wun : 
ment \ reliability study is the vst . wey sete the Mari Hlow cat i study program shor 
, Company, Denve Colo. Th 
rat ippication Of enyimeertny evalu ‘ circuit the desi test-cvaluation-fAx cy 
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ecent meeting of the AO 7 
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! ntl olyect in re ibility Pensive | pericn ol the Martin Com technique ire ed to th est ad 
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| . | | 1 } 
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Sipe irticl present 1 method lor cost Of one or two ol th tel The use ot these iten mice most 
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level | liabil lled t 
0 vstem design development tiie idequate reliability alter several cycles trotied el! ronment ind OF mona 
= | | | } | 
hnanulacture to prove thi Dahanee on the reliability improvement curve condition is permits the lesiyner 
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ponent yLity LSC whieved by ull « i pay r 
4 ond uihication tests on part ( I it any I 
ind cé ponent In most instances th lata oe ‘ ne 
i Ipporting function to determine o tle 1 tt! 
more osel\ ifety limits and desigs or he tt 
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proved ty lo } t< 1) th . 
pecl Ward environmental cor ‘ oe XK i pie 
clithe ested and approved it Hon ¢ Odes 
rials. et erta , 
I he ( quality-contre nspectt peewee 
techniques to ensure compliance to ce ion ec. The < 
wn othe ud to reliability. Care om 
ested manutacturin ru 
| I ( veed out tiiluire ; 
l ( ite il hand ind ad 
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complete all essential elements of the 
equipment should be included. In addi 


| 


ature should be 1den 


tion, ¢a h de: rh ie 
schematic 
reporting hee 


work most ¢ 


were 
Martin-Denver for use with 
electre ind fluic 


equipment 


portant 


are intere 
not the pe riection of one 


ol 


ice 


the 


unjustified expense all 


| 
ol the Wort 


ided 


n this area where 


for listing 


It 


Hn pro 


ruire 


! ! 
ibility ement ycle can 


highliy hting 


it is from this 


probable failure 


irea that ac 


are taken 


| 
mode I St may cornme 


[he 


from the 


iilar equip nit obt bine dd 


qualification and developmental 
Inspections pro 


j 
ure 


quality-control 
ironmental tests, and fai 


the 


duct 


lon eh 


reports originating in laboratory, 


held, or production tacilities 


Specific failure data for the design 


feature will be summarized on the re 


ity study work sheet in the failure 


experience ection 


\nother prime source of input to the 


modes of failure is the training, experi 


1 sh ny 


TT ill of the originating « 


material 


erie 


nect inalysis of the design, the 


tech 


the production 


used 


INS pec 


equipment 


racy ind tion process ind 


the operating environ 


will permit him to predict mode 
te 


ment 


of tatlure that might otherwise have 


he determined during the testing « 
of our reliability improvement ct 


it least 


Irv¢ 
ll serve 


His prediction W 
will highlight test 


They 


Pros 


purposes: (1) 


procedures tor ing the design or 


the moc ‘ 


equip nt 


They 


discovering 
! redesis 


Bl 
failure, and (2) will aid | 
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ovjective Of} mis 


ba i¢ 


lem 


lhe 
manujfacture? i 


produce a mature relaodte 


tem in the shortest time and 
{ possible cost 


tOWESE PO 





two 


I 


“ 
W¢ 


( 


heduling m iINpOw 


luct a series of tests that we | 


he added effort necessary to reap full 


eneht trom the test program—specih 


illy stigation activity. 


Chis pittall avoided 
\lthough | do not ish ton 


Importance ( 


the tailure-inve 


must be 
iInimize 


he ot successtul te tng, | 


ld like to emphasize the depend 


ney of reliability improvement on fail 


ure analysis and, more specifically, on 


determination ol the mode ol fail 


[he 


ention of tailure 


the 


reliability study aids in the 


and speeds up the 
In 


will 


re 


investigation of tailures that occur. 


yood tailure analysis 


iddition, a 


enable us to do a better reliability study 


in the future 


1 con 


- re liability studi s are conduc 
currently with early design 


in ilogy 


tec 
eflorts 


t program supporting our to 
the stress analysis of a structural design 


results may indicate the need for im 


mediate modifications 


costly, both in time an 


nodily a than an expensive 


Simi 


drawing 


and intricate piece of equipment 


this reliability-study technique 


ve useful in evaluating alter 


7 
on ipproaches toa problem. 


re liability study 


lh ¢ a 


The 


during the 


Initiate 


| 


{ 
ae n 


termination of manufac 
turing procedures also may help elimin 
causes of unreliabil 


manutacturing 


Again, rejection costs more 
tl 


att 
itv than 


pay the cost of study. Continued re 


1; 


liability studi ifactur 


“in-use man 


l further « nat 


ng proce 


iuses of 


Turning 


the results 


helpful to tl 


plan thei 


the fact that the co nponent di 


during a given operating time 


At Martin-Der 


lication of the re liabilty study 


ver, where 
| l 
was in the evaluation of the 


1} 


ction alre 


Moreove r. 
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A DANA 


EXCLUSIVE... 


Complete four- 
wheel drive 
assemblies 








Only Dana has a complete ... and power- 
matched ... four-wheel drive assembly for 
almost any lightweight vehicle you produce. 
Just list yvour requirements and Dana will 
furnish the complete assembly, including 
front and rear driving axles, transfer case, 
propeller shafts and universal joints. And, 
ince every component is designed to work 
tovether, you know the Spicer assembly will 


be powel matched to your specifications 


\xle length is never a problem because 


the Spicer design has the axle tubes pressed 
into the carrier housing. Thus you have a 
choice of hundreds of variations in axle 
length, wheel treads and spring seat ar- 
rangements plus either Cardan or constant- 
velocity wheel joints, as you prefer. 
Make just one call... to the Dana engi- 
neer... When you're laving out a four-wheel 
drive design. 
In the hortest possible time, he will oo oe 


coordinate the design of a complete four- 


wheel drive . . . and one that’s power- 


natched throughout. 


DANA CORPORATION © Toledo 1, Ohio 


DANA PRODUCTS Serve Many Fields 
AUTOMOTIVE Transmissior Universal Joints RAILROAD: Transmissions, U 


f peller hoft xles owr Lok Differentials Propeller Shafts, Generator Dr 
erters eu xe Power Take Offs Drives, Pressed Steel Part Tr 
er Take Off J utche Frames, Forgings Drives, Forgings, Stampings 

tampings 

INDUSTRIAL VEHICLES AND EQUIPMENT: Trans 

al Joints, Propeller Shafts, Axles 

ar ones tche Forgings, Stampings 
AVIATION, Ur sal Joints, Propeller Shafts, Axles MARINE: Universal Joints, Propell 


Gears, Forgings, Stampings Gear Boxes, Forgings, Stampings 


AGRICULTURE: Universal J 
Shafts, Axles, Power Take-Offs. F 
Off Joints, Clutches, Forgings 


Many of these products manufactured in Canada by Hayes Steel Products Limited, Merritton. Ontario 
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How “The Luria Way’’makes design follow function 
for Combustion Engineering, Inc. 





Combustion Engineering, Inc. facil as well as planning and design—engineering, fabrication 


and construction of all industrial buildings. 
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‘ i) ills 
Ik YOUR NEW PROJECT CAN BENEFIT FROM THE KIND OI 
PEOPLE WHO HELPED ORBIT AMERICA’S FIRST THREI 
SATELLITES, THEN ASK ABOUT CDC SYSTEMS CAPABILITIES 
IN UPPER ALTITUDE RESEARCH. andl gy 
COOPER DEVELOPMENT CORP. 
2626 S. Peck Road, Monrovia, California 





It takes brains... 


to guide a missile mech 
More brains, the hu 


that is, like thi tougn ] ny 
sas _ oc ’ gs : | ] t 
digital computer 1 nertial role in the Air I 
a great many bral work de I 1 enior engineering and 
iaturized digi with excellent growth 
; Irofac , 
il part of amara | 3 ane Profession 
Prompt, convenient f 


tem for the Air 


fully transistorized I 
tal computer, a critic 
all-inertial guidan 


Force ICBM Program 


e \ 
y 


AMERICAN BOSCH ARMA CORPORATION 





